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Cell Reach: The new 
Improved Low Loss 
Co-Axial Cable System 


ince the Second World War the com 

munications industry has used 
“corrugated” cables essentially unchanged. 
A few new brands have emerged over the 
years supplying relatively identical prod- 
ucts with different part numbers, names 
and some minor improvements. 

Technology has now developed to such 
an extent that NEW standards in transmis- 
sion line systems would benefit the wireless 
industry as a whole. 

Cell Reach offers a NEW philosophy 
towards the construction and design of 
transmission lines. It offers a true broadband 
digitally ready solution rewarding the end- 
user with superior mechanical and electri- 
cal performance with the guarantee of 
long-term reliability and consistency. 

Cell Reach is designed and produced in 
the US by Commscope Inc and distributed 
by Benelec. Commscope has been sup- 
plying the payTV and CATV market with 
hard line 75 ohm cables and a wide range 
of network cables for 30 years. The factory 
has produced over 4.5 billion metres of 
cable. Cell Reach is the company’s launch 
into the 50 ohm market. Every aspect of 
a low loss cable installation has been 
considered and catered for and the range 
incorporates: 
¢ 3/8-, 1/2-, 7/8- and 1 5/8-inch low loss 
cables; 
¢ ‘N’ and ‘7/16’ DIN plugs and sockets; 
¢ new generation cable preparation tools; 
¢ range of mounting hardware and acces- 
sories. 

Commscope has brought to the 50 ohm 
wireless industry a cable with three main 
features of construction, which make the 
cable quite different to the current “corru- 
gated” design. 

The most obvious change is the smooth 
outer conductor, doing away with the cor- 
rugations altogether. 
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Corrugated 
copper 
Sab lez have 
complete 
water 
penetration 
within 3 hrs. 


Cell Reach 
has NO 
water 
penetration 
even after 30 
days. 


ASTM-D4565 Section 39 Water Migration Test 


The other two features include a pat- 
ented triple layered bonding system which 
bonds every layer of the cable to the next 
layer at each of the coaxial cables inter- 
faces, and finally the dielectric of this cable 
is quite unique in that it incorporates a very 
dense micro-cell PE structure. These 
changes in construction give several electri- 
cal and mechanical benefits. 
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Smooth Outer Conductor 

The philosophy Commscope has devel- 
oped has always incorporated a smooth 
outer conductor on all its low loss 75 ohm 
coaxial cables and now on its 50 ohm 
product. The smooth outer allows signals 
to flow uninterrupted through the co-ax 
providing the most consistently performing 
product available. 
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© 1996 Hewlett-Packard Co. MDG879GHP WNIR 


Who said anything about changing test equipment? 


Production lines change. 
Unfortunately, most digital wireless 
transmitter testers can’t change with 
them. But thanks to the HP 8590 
E-series spectrum analyser, a new 
product mix no longer means 
installing a new test set. 


Our measurement personality cards 
let you reconfigure the HP 8590 
E-series for whatever digital testing 
format you need, including CDMA, 
GSM, DCS1800, PDC, and DECT. 
And our flexible measurement platform 


can change as your needs change. . = : 
: ; no downtime for training. So setting 
Which means whatever your specific up, modifying or duplicating 


measurement or performance needs, production lines is easier than ever. 
you can be sure the HP 8590 E-series : ; 
will meet them. To learn more about the incredibly 
. flexible HP 8590 E-series spectrum 
The HP 8590 E-series comes analyser call Hewlett-Packard now. 


equipped with pre programmed tests 

for manual or automated use. Which Then switch to the HP 8590 E-series. . 
allows your technicians to now move It'll be the last time you change your G HEWLETT 
from station to station with little or test equipment. PACKARD 
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The VSWR of every length of Cell 
Reach is guaranteed to be 1.1:1 up to 1 
GHz and lower at lower frequencies, every 
length is tested before it leaves the factory. 
The standard corrugated cable can only 
offer 1.4:1. 

This difference gives a 46% improve- 
ment in VSWR and a substantial improve- 
ment in system return loss. 


Triple Layer Bonding 

Each cable layer is bonded to the next 
layer. This provides environmental 
protection benefits such as waterproofing 
and strength. 

All corrugated cables subject to water 
migration over time through the co-ax. 
The greatest cause of this is the gaps and 
pockets of air the corrugated cable 
inherently has. Changes in temperature 
and humidity create a vacuum in the 
cable for water to eventually find its way 
into the system. 

Cell Reach’s triple bonding together 
with the smooth out conductor means 
water cannot pass between the layers. 
The triple bonding also contributes to a 
mechanically strong cable. 

Corrugated cables are subject to 
cockatoo damage, where in the country 
the birds chew off the outer sheath 
allowing water into the system. Since 
water migrates easily through corrugated 
cable this has been a major problem with 
corrugated cable. 

Cell Reach, due to the bonding, makes 
it difficult for cockatoos to peel off the 
outer sheath. Even if they do remove the 
sheath, or puncture the outer conductor, 
water will never seep into the system. 

When Cell Reach is bent within bending 
radius tolerances (125 mm — 1/2 inch 
and 250 mm — 7/8 inch) the bonding 
maintains the circular shape of the cable 
throughout the bend. 

Corrugated cables when bent stretch 
the corrugations on the outside and gather 
the corrugations on the inside, this can 
provide an impedance variation due to a 
change in cable shape and contributes to 
the deterioration of the VSWR. 


Closed Micro-cell Dielectric 

These cables incorporate a very tight 
Micro-cell PE foam dielectric. This 
construction developed by Commscope 
is again unique and again provides some 
very nice benefits. 

The almost solid Micro-cells are critical 
in maintaining the shape of the cable 
through the bends and they prevent water 
from passing through the foam. However 
it also means that it takes 40 kg to crush 
the cable compared with 6.5 kg for the 
corrugated cable. 

This means Cell Reach is rugged in 
construction and is less prone to damage 
during transport and installation. The PE 
foam dielectric has achieved a velocity 
factor of 88% and contributed to Cell 
Reach providing one of the lowest 
attenuation figures on the market. 
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Corrugations 
compress and 
flatten, creating 
inconsistent signal 
path resulting in 
VSWR and 
impedance spikes. 


Cell Reach smooth- 
wall construction 
bends consistently, 
maintaining a 
smooth Signe path 
with no VSWR or 


impedance spikes. 
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The attenuation figures show an im- 
provement of up to 10% across each 
cable. These improvements in line losses 
allow the user to substitute a smaller Cell 
Reach cable size over a larger corrugated 
cable. This means cost saving in certain 
situations, the graph bellow shows how 
the substitutions apply. 

Cable designed with these features 
needs to be matched with equally efficient 
connectors. Commscope has developed 
a two-piece design that incorporates gold 
plated centre and silver outer conductors 
for “N” series and silver on silver for the 
“DIN” series. 

The centre pins have been preset in 
the top half to guarantee correct pin 
depths. No soldering is required as all 
contact is achieved with gripping fingers 
on the inside of the connector. As the two 
halves are tightened together the contact 
fingers close firmly on the inner and outer 
conductors as well as on the outer sheath. 

This ensures that the mechanical clamp 
on the outer sheath is separate to the 
electrical clamping mechanisms. Corru- 
gated connectors often use the electrical 
contacts as the mechanical fixture to the 
cable. The Cell Reach system provides a 
strong termination with long-term reli- 
ability. It takes 320 kg to remove a 
connector from the cable compared with 
104 kg to remove a connector fitted to 
corrugated cable. 

Corrugated cable connections often 
use the last bump on the outer sheath for 
the contact. With a little pressure this last 
bump can stretch providing an unreliable 
connection, this situation is not possible 
with Cell Reach. 

The connectors also offer the best 
intermodulation performance in the mar- 
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Centre 
conductor 


O.D. corrugations 
flatten curve 


.~ 


Mechanical 
dimensions are 
inconsistent 


Centre 
conductor 


~~ Mechanical 


dimensions are 


uy Se consistent 


ket due to the quality of the contact and 
silver and gold plating which is used. Cell 
Reach connectors also provide superior 
insertion loss figures. 

There are only two tools required to 
complete an installation. The tools are 
specially designed to be easy and very 
quick to use, making it possible for a 
layman to correctly and accurately fit 
connectors every time within three to five 
minutes! 

A coring tool strips and prepares the 
cable quickly and consistently for 
connector fitting, this tool can be manually 
applied or used with a battery or power 
tool for even quicker connections. 

Asecond tool clamps around the sheath 
and peels the bonded sheath in 
preparation for the earthing kit. 


Cell Reach has also introduced a full 
range of mounting hardware for every 
kind of installation. Dual hanger blocks 
when combined with the range of brackets 
provide between two and 24 cable runs to 
be installed reliably at one time. The 
variety of brackets allows mounting cable 
onto steel or wooden poles, tower legs, 
angle brackets, etc. 

To back the Cell Reach product range, 
Commscope and Benelec offer a 10 year 
quality and performance guarantee. 

Contact Benelec for a full catalogue 
and price list and visit our web site at 
www.benelec.com.au for detailed infor- 
mation on Cell Reach. 


Benelec Pty Ltd 

PO Box 21 

Mascot 2020 

Information Feedback Number Q399 B 
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Terminals 


@ Infrastructure 


m@ Systems Planning 
and Installation 


a 
TETIA 


TETRA compliant equipment 
demonstrated in public 
forums, including duplex 
portable. 

Think Tetra... think Simoco. 


> SIMOCO 


Simoco Pacific Pty Ltd 

Regional Headquarters 

745 Springvale Road, Mulgrave VIC 3170 Australia 
Tel: +61 (0) 3 9574 3666 

Fax: +61 (0) 3 9574 3618 

Web Site: www.pacific.simoco.com 

e-mail: inquiry@pacific.simoco.com 


PHOTOSYNTHESIS 
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Compression Lugs 


NPA has expanded its product range 
with a line of compression lugs. These 
are manufactured from copper with tin 
electroplating. 

The lugs are made with a small 
opening at the bolt hole end of the lug 


which enables a visual inspection and 
confirmation that the power cable has 
been correctly inserted into the lug 
before compression. 

These lugs are available to accom- 
modate cables from 1.5 mm? to 300 
mm? with mounting holes ranging from 
5 to 20 mm. 

NPA also has available a range of 
crimping tools to suit compression lugs 
with cable sizes up to 150 mm? in “V” 
and “HEX” crimp styles. 


NPA Pty Ltd 

18-28 Gray Street 

Kilkenny 5009 

Information Feedback Number Q312 


Hinged hanger 

Andrew Corporation has introduced a 
hanger for 6-1/8 and 3-1/8-inch rigid 
transmission line. The Hinged Hanger 
rotates to open, saving installation 
labour. 

The design of the hanger enables them 
to be installed first with the jaws open to 
either the right or the left, as determined 
by other equipment mounted on the tower. 

Rigid line sections can then be hauled 
up, connected, and the hanger jaws 
closed and bolted tight. Captivated 


POWER 
ON/OFE 


hardware eliminates the safety hazard 
and wasted time caused when mount- 
ing hardware is dropped. 

Used at 3 m intervals, the hanger 
supports the rigid transmission line, 
prevents lateral motion, and accommo- 
dates differential expansion and 
contraction. Mounting hardware for “D” 
holes is included. 


Andrew Australia 
153 Barry Street, Campbelifield 3061 
Information Feedback Number Q001 
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OUTPUT CURRENT: 


OUTPUT LANTED BATTERY ciRCUIT 
TRIPPED 


Single module Charger 


Premier Batteries has introduced 
a single module charger condi- 
tioner to its range of chargers. 

This unit uses negative pulse 
technology to charge and condi- 
tion nickel cadmium and nickel 
metal hydride batteries. 

The unit is supplied with dedi- 
cated cup modules suitable for 
use with Motorola Saber, Visar, 
MTS2000, HT600, GP300 and the 
Bendix King Radio. The unit has a 
12 V car charger for in-car use. 

The unit is designed to restore 
the battery to peak condition and 
to charge the battery to its maxi- 
mum charge in an hour. 

The negative pulse conditioning 
charge will maintain the peak 
charge indefinitely, without over- 
charging and shortening battery 
life. 

The units are available with 
both 240 VAC input or a DC 
adaptor. 


Premier Batteries Pty Ltd 

PO Box 149 

Moorebank 2170 

Information Feedback Number Q002 


BATTERY CURRENT 


Today's demanding applications require full facilities as well as reliability to match. 
The IMARK 5000 Series of Power Supplies are designed to satisfy these demands. 
Several models are available for bench-top or 19” rack mounting applications in 10 or 20 Amp versions. 


Features include remote control connections, battery back-up with automatic change-over, over-temperature, over-current 
and over-voltage protection, precision voltage reference, AS3108 Approval and heavy-duty construction throughout. 


If you have a demanding requirement or simply prefer to buy a product built to a standard, we are confident the 
IMARK 5000 Series Power Supplies will meet your needs. 


BRIEIEIES COMMUNICATIONS PTY. LTD. (A.C.N. 007 064 280) 


UNIT 2, 75 MARK STREET, NORTH MELBOURNE, VIC 3051 AUSTRALIA & TEL: (+613) 9329 5433 M@ FAX:(+613) 9328 4431 
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Low Noise Amplifiers 
Miteq has released the Js series of 6-18 
GHz low noise amplifiers. 

With an ultralow noise figure from 
1.35 dB and phase and group delay 
linearised the series is miniaturised for 
coax or microstrip interface and fea- 
tures an hermetically sealed chassis 
and is suitable for military range appli- 
cations. 

Noise figures range from 1.35 dB, 
maximum to 2.0 dB, maximum and a 
gain of 31 dB, minimum. DC power 
supply at +12 to +24 V is 150 mA, 
typical. Output power at 1 dB compres- 
sion is +5 dBm, minimum. 


Electronic Development Sales Pty Ltd 
11-13 Orion Road 

Lane Cove 2066 

Information Feedback Number Q310 


Real-time Radio 


Modem 
Radata Systems’ has 
announced the T-96S radio 
modem, the first product 
resulting from the new union 
between Radata's suppliers, 
Dataradio Inc and Johnson 
Data Telemetry Corporation. 

The modem is designed to e 
interface with a wide range 
of SCADA and telemetry e 
equipment providing low- 


Inverter Series 


The Sinetec HPI inverter series is de- 
signed to use a DC energy source 
(typically a 48 V float charged battery) 


to provide uninterruptible 230-240 
VAC to equipment. The design of the 
inverter employs the latest high fre- 
quency switchmode power conversion 
techniques to achieve up to 1 kW of 
output power (1200 VA at 0.8 power 
factor). 

The series 3 further provides remote 
control and monitoring options (via 
serial RS-232/422 port access) and 
complies with safety and the most 
stringent EMC (emission and 
immunity) standards to satisfy the 
requirements for CE marking. 


Erico Lightning Technologies 

GPO Box 536 

Hobart 7001 

Information Feedback Number Q318 


BENELEC 


Professional Radio Communication Products 


Mobile Patch Antennas 


Multipolarised 
Omni-Directional Pattern 


cost, high performance radio e Wide Bandwidth 
connectivity. 
The unit consists ofa logic e 3dB Gain 
and controller board mated 
to a high specification JDT e Ground Independent 
radio module. The radios are ‘ : 
designed to meet world e Adheres inside Window 
standards, and are available : 
in full and half channel e No External Radials 
models for VHF, UHF and : 
900 MHz bands. ¢ No Mounting Brackets 
The T-96S is configured Z 2 
using the Dataradio Radio e Available in most bands 


Service Software (RSS) 
which allows the user to 
choose frequencies, specify 
the data speed and type, set 
compatibility, view 
statistics, make test 
transmissions and interro- 
gate remote stations. 

It runs on virtually any 
PC and comes with a special 
“set-up” cable. The 
configurations can be saved 
on disk, either to document 
the network or to configure 
new stations. 

Everything from channel 
select lines to test points are 
accessible without removing 
the case. 

Radata 

PO Box 36060 

Merivale, Christchurch 

New Zealand 

Information Feedback Number Q315 
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¢ Small 3" x 3" Design 
e Antenna is fed Directly by Cable 
¢ Made in USA 


Visit 


MODELS: 

| 28-143 MHz 
140-155 MHz 
145-165 MHz 
155-180 MHz 
405-420 MHz 
415-440 MHz 
435-480 MHz 
470-515 MHz 
800-900 MHz 
908-925 MHz 
GSM & PCS 


BENELEC Pty Ltd. 
ACN 064 708 390 


581-587 Gardeners Rd, PO. Box 21, 


Mascot, Sydney NSW Australia 
Tel: 02-9693 S111 
Fax: 02-9669 6783 


Email; sales@benelec.com.au 


us at www.benelec.com.au 
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the needs of indust y for innovative electronic solutions to a myriad 
of control and comm nications eee Since then, Omnitronics 


customers: Ore pe riy A ea. develope: There is no better aor 
of our capability than our satisfied and profitable OEM customers. 
Some of these operate in the fields of: 


Quality § 


Endorsed 


Company 
BSINES rene H 
y Standards Australia 


Omnitronics ( pmui'troniks_ ) [fr. L omnis all] a. 1. electronic 
1d manufacture for all applications — n. 2. po 


Laser or microwave controlled|industrial safety systems 
Remote vehicle control for hazardous mining conditions " 
Laboratory fume-hood control systems ae 
Real time train rail flaw detection systems 


Rage communications control systems 
ay Eve, 


ich ee ‘es 


Lin exacting group of end: users are the utilities, government 
corporations and emergency services. We are proud to list most 
Australian public organisation relying on radio communications as 
-», Our consistent customers. Omnitronics’ own integrated range of 
communications products include: _ 


9000/9200 series remote monitoring and control 
lemetry equipment : * 


100 series radio communications peripherals es 
luding leased telephone ling\interfaces, operator 
fandsets and control consoles 


950 Multiple Operator & Multiple Radio Management System 
9412 Multiple Audio Management System (for emergency, 


services operators) ee 
~~ Audio Bridges for icmannedion of multiple voice paths 


nomic 


BLECVTRON 1 GF 
BN G0N BB RS 


Presenting... 


=< Omnitronics Audio Management Modules 


Company 
AS/NZS 9002 


Lic 4235 
Standards Australia 


= 
2 
2 
ES 
a 
= 
= 
$s 
i<j 


900 Series AUSTEL Approved Line Interfaces 


920 RCI interfaces up to three 925 LKI interfaces a base station 
Omnitronics peripherals, such as to a leased telephone line and 
handsets and consoles, to leased interworks with the 920 RCI. 
telephone lines. It supports PTT 935 LRI directly interfaces up to three 
signalling via DC or tone keying, Omnitronics peripherals to a base station 
and “base busy” indication. over a distance of upto a distance of 100m. 


960 Series Consoles 


Operator interfaces providing mic., Change Encoder/Decoder accessory. 
PTT, speaker, level meter, SELCAL 
and ANI. They externally support 


Consoles are often housed with 960SC 


/SH selector panels which support 
desk mic., headset and footswitch. selection and/or linking of up to 12 


A remote channel change function channels in conjunction with the 
can be provided by the 970 Channel 950 Radio Management System. 


960 Series Handsets 


Telephone style operator interfaces The 960HR cordless handset 


providing microphone/earphone, (not pictured) provides 

PTT, SELCAL and ANI. They may microphone/earphone & PTT via 
also be used in conjunction with a 10 channel cordless telephone 
960 Series consoles for increased for greater operator flexibility. 


convenience or privacy. 


9412 Audio Management Unit 


Provides a versatile emergency radio and TV music sources, 

services audio operator interface. continuous and rapid recall | 
Supports: PABX line, 950 Radio loggers. Interfaces dual headsets | 
Management System or stand and footswitches and provides a 

alone mobile radio, auxiliary audio loudspeaker, level meter and level 

channel (turnout), public address, controls. 


950 Radio Management System 


Comprehensive radio control groups either by the operator or 


system allowing up to 14 radio remote users, interface to PSTN 
consoles or handsets to control up telephone interconnects and tape 
to 30 radio channels. Supports monitoring. 

selection or monitoring of radio Its modular system is easy to 
channels, linking of channels into expand. 


619E 6 Way 4 Wire Bridge signalling. All cross points can be 
configured from the front panel, 
electrically from the rear panel or 
remotely. Multiple configuration 
switching is supported by the related 
619BC Bridge Controller module. Also 
supports audio level meter and E lead 


Completely flexible audio bridge 
with six independent ports, each audio muting. The 619 series also 


supporting 4 wire audio andE&M _ includes 4 way and dual 4 way bridges. 


shrill 
PesignMark The prestigious Designed, Head Office:15 Hector St, Osborne Park WA 6017 


Australian manufactured Tel: (09) 445 2633 Fax (09) 445 1687 


@ 
adc denied Ca erm abe eae tf Old Office:170 Montague Rd, Sth Brisbane QLD 4101 
wr | was awarded tothe by Omnitronics e ronics agu : 
AA 


ELectRON ce  Tél:(07) 3846 2446 Fax (07) 3846 1021 


950 Radio Pty Ltd — ENGINEERS i 
Austell om nn | Vic Office: 541 Blackburn Rd, Mt Waverley VIC 3149 
austmaLian eae e cage ES ia Tel: (03) 9550 0821 Fax (03) 9544 8044 
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Insert R454 on Jnformation Feedback Card 


Synchronised Time Generator 
TrueTime has announced its PCI- 
SG synchronised time generator. 
This plug-in card provides precise 
time derived from internal or 
external references, with zero 
latency, to computers with PCI 
expansion slots. 

By using the PCI-SG, a PC can now 
be an accurate and reliable time and 
synchronisation source for many of 
today’s business, industrial and sci- 
entific applications. 

The PCI-SG can also supply 
external timing to other PCs or devices 
that require accurate time. 

The PCI-SG can derive time from 
industry standard external sources 


such as GPS or IRIG time codes. 
Using GPS as the reference source, 
the PCI-SG provides timing accuracy 
to within 1 ms of universal co- 
ordinated time (UTC). 

This accuracy is useful in time 
tagging data for comparison with 
data from another source. 

The advantage of the PCI-SG over 
the PC clock is the accurate time 
made available to the host PC and 
external devices. Time, microsecond 
through years, is supplied on 
demand with zero latency over the 
32-bit PCI bus. Accuracy is 
maintained during any level of 
system accuracy, hardware inter- 


MOBILE RADIO 


| 
t 
| 
| 


. MIDLAND SALES & SERVICE 
Ij Tucker St 
Bentleigh VIC 3204 | 
Ph 03,9557 6363 Fax 03,9557 9422 Ph 07 3889 6799 Fax 07 3889 6787 


MIDLAND WEST COMMUNICATIONS 


10 The Avenue 
Midland WA 6056 
9681 6170 
| 


Unit 6/11 Kenworth Place 
Brendale QLD 4500 


Ph 09 250 6626 Fax 09 250 6627 


~ COMWIDE DISTRIBUTORS AUSTRALIA 


rupts, or low level processes. 


External connectors on the card 


can output IRIG B, 1PPS and avariety 
of programmable pulse rates. These 
outputs are useful to synchronise 
peripheral devices or to pass time 
code information to other computers. 


Rohde & Schwarz (Australia) Pty Ltd 
PO Box 6105 
Silverwater 2128 


Nichecom 

PO Box 56-045 

Wellington 

New Zealand 
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Press-fit Connectors 
Australian AMP has added a 
type C female action pin (press- 
fit) connector to its Eurocard 
DIN 41612 connector range. 
This latest addition has built- 
in switching contacts at five 
locations. 

The five pairs of adjacent 
contacts are shorted in the 
unmated state. During mating 
with a 96-position type C male 
connector, the contacts are 
disconnected from the 
adjacent contacts. 

These connectors are 
designed specifically for 
VMEbus applications. 


Australian AMP Pty Ltd 

PO Box 557 

Castle Hill 2154 

Information Feedback Number Q314 


Sampling Mixer 

Miteq has released the 
SRDO218LW4 mesfet 
sampling mixers. 

Sampling mixers are often 
used to lock a coarse-tuned 
microwave source to a phase- 
stable UHF source without the 
need for intermediate 
microwave reference LO 
sources. Another major benefit 
ofthe SR Series is its use as an 
inexpensive downconverting 
receiver by using any of the 2 
to 18th harmonics of the 1 
GHz LO input at +10 dBm. 

The SR series gives RF 
coverage of 2 to 18 GHzand an 
LO coverage of 0.8 to 1.3 GHz 
and are powered by a +15 
VDC. 


Electronic Development Sales Pty 
Ltd 

11-13 Orion Road 

Lane Cove 2066 

Information Feedback Number Q309 
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BT-62 radio site alarm monitoring panel. 

BT-72 Radio duplication change over kit 

BT-22-TK SCADA dial-up / radio telemetry. 

Demo BIT-VISION disk with my simulated radio sites. 
Site 1 name 

Site 2 name 

Site 3 name 


Card creates communications 
receiver on a computer 


ith radio having been around for 

more than 100 years and personal 
computing for more than 25, it seems 
rather strange that there have not been 
many products which would substantially 
merge these two technologies. 

A few toy FM radio PC cards appeared 
in recent years but they provide hardly 
any advantage if you compare them toa 
pocket FM radio stuck on the side of your 
PC monitor with a-bit of double-sided 
sticky tape. 

The idea to produce a communications 
radio receiver which would combine the 
current state-of-the-art in radio with the 
processing power of a modern PC, with the 
end result being more than just the sum of 
the two parts has been long in the mind of 
Milan Hudecek, a Czech-born electronics 
engineer who arrived in Australia in 1981. 

His Melbourne-based firm, Rosetta Labo- 
ratories, trading under the name 
WiNRADIO Communications has intro- 


| Trimble GPS. 

| Perfectly timed, 
| perfectly sized 
| solutionss 
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duced a product called the WiNRADIO, 
which it claims to be the world’s first com- 
munications radio receiver on a PC card. 

“The product was originally aimed at the 
PC user market. We wanted to give PC 
users a taste of what communications radio 
is all about,” says Milan, who recalls that his 
own interest in radio electronics started 
with a birthday present from his father —a 
single-valve battery-operated regenerative 
receiver. 

“The most obvious problem designing a 
sensitive receiver to operate inside a PC 
was obviously that of the harsh electromag- 
netic environment inside the computer. 
This was hard to resolve, but we managed 
to do this by a combination of several 
design tricks and a very good shielding,” 
says Milan. 

“The other problem was the actual manu- 
facture. The internal receiver card is prob- 
ably one of the most complex and densely 
populated PCBs assembled in Australia 


and finding the right assembly contractor 
was not easy. 

“After assessing both local and overseas 
contractors, WiNRADIO assembly was fi- 
nally awarded to the Australian plant of 
IBM, at Wangarratta.” 

General-coverage scanner users expect 
all the new products to come from Japan, 
so the arrival of the Australian-designed 
and Australian-made WiNRADIO was quite 
a shock to the establishment.” 

More than 85% of WiNRADIO produc- 
tion is exported to more than 25 countries. 

WiNRADIO is a full-length card which 
plugs inside a PC. It comes with Windows- 
based software which puts its user in control 
of a control panel resembling a powerful 
professional receiver. 

The original WiNRADIO is capable of 
scanning radio signals in a wide frequency 
range between 0.5 to 1300 MHz, in 
various broadcasting modes. Other 
models with an extended range for 


Trimble 


THE GPS SOLUTION 
Trimble Australla 
+61 73216 0044 
+61 7 3216 0088 Fax 
Trimble New Zealand 
+64 3339 1400 
+64 3339 1417 Fax 


rimble offers a multitude of GPS solutions. From miniature 


embedded GPS modules to superior GPS timing sensors. Trimble’s 

new Palisade™ smart antenna is the optimum GPS timing source. 
Designed for synchronising wireless voice and data networks, Palisade 
delivers exceptional performance and reliability in the toughest conditions. 


Based on Trimble’s new advanced Sierra” GPS technology, Palisade 
generates UTC synchronised timing pulses for unparalleled performance. And 
it offers outstanding immunity even in intense jamming environments. With 
its automatic self-survey mode and PPS integrity monitoring, Palisade is ideal 
for optimising wireless network operations. 


Trimble’s new Lasseni-SK8 GPS module also utilises Sierra technology for 
embedded applications. Two thirds the size of a business card, Lassen-SK8’s 
extremely low power consumption and two-metre differential accuracy make 
it the obvious choice for demanding OEM operations. 


So if you're after a perfect GPS solution, call us now. 
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specialised applications have been 
introduced since. 

The product is complemented with a 
start-up indoor aerial and an instruction 
book containing thousands of frequencies, 
including airline and military (even those of 
the US presidential jet), as well as a com- 
plete list of international broadcast stations 
(including pirates). 

“We were totally unprepared for the 
high level of serious interest received 
from the professional radio community. 
Overnight, we were invited to supply 
units to defence departments and security 
agencies of major powers. 

The architecture of WiNRADIO allows 
us to exercise multiple-receiver control 
and networking much easier than is 
possible with standard communication 
receivers. We can also modify our 
receivers to suit special customers’ 
requirements.” 

The interest from the defence and se- 
curity community sparked the development 
of products especially targeted at this 
market. The spectrum monitor is the first. 
This contains an onboard digital signal 
processor which can be used for audio 
recording and playback and other real- 
time data processing. 

“The spectrum monitor is a PC card 
which replaces two instruments — a radio 
receiver and a logger,” says Milan. 

“You can control up to eight of these 
cards with one PC, and record eight chan- 


Fixed Step 


= ie 
a 
id 


Volume Squeich 


Two types of turnkey surveillance sys- 
tems based on ruggedised industrial PCs 
are also available from WiNRADIO. Apart 
from defence and spectrum surveillance, 
they are aimed at broadcast monitoring, 
continuous logging of channel activity for 
security purposes, channel occupancy 
measurements and receiver identification 


The multichannel radio monitoring sys- 
tems also feature programmable task man- 
agement facilities which enable them to 
make decisions and to operate autono- 
mously in many radio advanced monitoring 
installations. 

For further information please contact WiINRADIO 
Communications, 222 St Kilda Road, St Kilda 3182. 


nels simultaneously.” applications. 
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Planning, Designing or Selling Mobile 
and Point-to-Point Radio Systems 
Australia wide? AAS has the coverage. 


Taal Sl AE 


@ PREDICTION — Radio system performance, using AAS re 
software and extensive digital terrain data. : os 


@ DESIGN — Tender specification, evaluation and project 
management of radio systems. 


@ LICENCES — Issue of radio spectrum priority licences. 
AAS is SMA accredited throughout Australia. 


® FIELD MEASUREMENT — Analysis of radio signals, 
using the new STI-9100 system, with GPS, for 
instant results. 


Call or write for information: 


AMOS AKED SWIFT Pty Ltd 
Level 3, 541 Kent St., Sydney, NSW 2000, Australia 
phone: (02) 9264-9640 fax: (02) 9264-9868 

email: amos@aas.com.au 

http: www.aas.com.au/~amos 
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| n this exciting new age of online 


communications, your company’s presence on — 


the Net is essential to reach a new generation of 
purchasing authorities. But before you jump in, 
maybe it’s worth asking yourself a few vital 
questions. Should my business have a presence 
on the Net? Will the Internet be vital to my 
business’ survival and growth? How do | promote 
my site and develop a long term net strategy? 

Well, the good news is, we’re here to help. 

At Buynet, we can have your company, its 
products and services accessible through the 


Internet under the.one umbrella site to bring your 


Y 


customers, and potential customers, the best in 


business to business infagmation. 

When you join Buynet, your yoin Australasia’s 
premier business site, promoted by a nationwide 
network of publishers to ensure yout organisation’ Ss 
maximum exposure in this exciting newmedium. 

Visit YOUR future now at http:// 
www.buynet.com.au or call Graham Maughan on 
(02) 9487 2371 for further information. on how 


we can help you ENTER Buynet today. 


BUYNET.com.au 


BUSINESS TO BUSINESS: INFORMATION TECHNOLOGY 
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DSP Technology 
Optimises 
Multichannel 
Digital Receivers 


Toby Haynes, 
Spectrum Signal Processing 


Digital signal processing (DSP) is rapidly 
transforming the architecture of wireless 
communications systems. While digital technology 
can provide an elegant design solution, it is 
highly dependent on unobstructed data 
communications between the DSPs, host CPU and 
other portions of the system. Ensuring high data 
throughput is challenging but is being simplified 
by modular digital receiver architectures. 


IE their basic forms, analogue and digital receivers are nearly 
_ Lidentical in that they capture the incoming RF signals the same way. 
However, rather than an analogue demodulator, the digital receiver 
uses an ADC and DSP to downconvert and process the signal. 
Digital filtering replaces analogue hardware filtering traditionally 
accomplished by surface acoustics wave (SAW), ceramic, or crystal 
filters. Filtering options are virtually limitless and performance of 
even basic digital filters can be as good as the best analogue filters, 
and fewer components are required to achieve it as well. 


Drop receivers 

To provide high levels of functional integration and simplify digital 
receiver design, manufacturers have produced chip sets that 
together form a subsystem called a digital drop receiver (DDR) or 
digital tuner. 

The DDR is a dedicated signal processing system that rejects 
unwanted signals, selecting the signals of interest and reducing 
their data rate (called decimation) to baseband so that they may be 
effectively processed by DSPs. 

In addition, the DDR employs sophisticated digital filtering 
that avoids using complex analogue filter components. The 
ability to provide filtering digitally makes it much easier to 


ANALOGUE RF TRANSLATOR DIGITAL RECEIVER MODULES 


Antenna 


Digitized IF 
to Other 
Modules Via GLink 


Bandpass 
Filter 


Oscillator 


Figure 1: Block diagram showing where the analogue components end 
and the digital ones begin. 
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provide a certain set of filter characteristics that do not change 
over time. 

Like all digital designs, filters require no adjustment or tweaking 
to achieve the desired level of performance. This provides significant 
benefits in component cost, design, manufacturing, and test time, 
which increases production throughput. 


Down Conversion 

In current digital receiver designs, the ADC digitises the IF signal 
and passes it to DSPs for channel filtering and demodulation. In 
such a system, the IF bandwidth is limited by the available DSP 
processing power. Undersampling of the IF is commonly used to 
keep the sample rate low enough so that DSPs can keep up. 

By employing digital down conversion ahead of the DSPs, a 
single processor needs to handle only a fraction of the total IF 
bandwidth. With this approach, a narrow bandwidth from the 
digitised 30 MHz wide IF is extracted by the digital down 
converter, which then delivers to the DSP a baseband version at 
greatly reduced sample rates. The DSP software implements 
filtering and demodulation of the small number of radio channels 
within the down-converted bandwidth. 

By using multiple digital down converters and DSPs, numerous 
channels can be received simultaneously from a single digitised IF. 

In addition to its obvious benefits, digital down conversion 
provides exceptional frequency control — down to a fraction of 
a Hertz — and accomplishes frequency changes within a few 
sample clock cycles. 

Digital down conversion also has excellent noise performance 
and allows any bandwidth to be selected through digital filtering 
without negatively impacting group delay. The in-phase (I) and 
quadrature (Q) relationship of the complex baseband data 
stream can be maintained to exactly 90° through these digital 
techniques. 


Receiver Architectures: An Example 
There are many ways to configure digital receivers. However, 
they almost invariably rely on a building-block approach, the 
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configuration of which depends on the digital signal processing 
devices chosen. 

A typical multichannel, narrowband receiver architecture used 
by Spectrum Signal Processing reflects this approach. It consists 
of three TIM-40 modules that can be combined in various ways to 
produce a bus-independent digital drop receiver (DDR). 


Analogue Input Module 

The first module in the set digitises a 3 kHz-+to-30 MHz IF signal 
delivered via a 50-ohm coaxial cable. By digitising signals closer to the 
antenna (either the entire 30 MHz HF band, or a 30 MHz IF portion 
of the band of interest), a traditionally fixed function analogue stage of 
the radio receiver, is brought under software control. 

Such programmable soft radio designs require not only fewer MIPs 
of processing power than previous technology approaches, but also 
provide flexible spectral, modulation and audio information in sup- 
port of changing end-user needs. 

The IF signal comes from an RF translator that uses conventional 
analogue circuits (local oscillator, mixer and filters) to convert UHF or 
microwave RF signals from the antenna down to frequencies below 
30 MHz. 

The IF signal is then filtered, and gain control is applied. A clipping 
monitor detects when the input voltage exceeds a threshold of 72% 
of full scale (2 Vpp), and adds the number of threshold crossings to 
the 16-bit counter. 

The counter is reset and read with a C4x communication port from 
another module (TIM-40 communications port 1). The C4x then 
determines the amount of attenuation necessary on the input signal 
and adjusts the gain controller in 2 dB steps within a 30 dB range. The 
ADC then samples the conditioned IF signal at up to 70 megasamples 
per second with 10-bit resolution. 

The IF signal, now digital, is communicated to other modules over 
a high speed (1.4 GB/s) serial bus called GLink. 


GLink Serial Bus 

The A/D data is distributed from the first module to the next using 
GLink and so forth to create a network of DDCs. The GLink 
transmitter is capable of transmitting data up to six feet on a 50 
ohm coaxial cable. A programmable “DDC sync” signal is trans- 
mitted on GLink to reset each digital down converter module on 
the GLink network for coherent DDC processing. 


Down Converter Modules 

The next module in the system accepts the digitised wideband IF 
from the ADC module and simultaneously tunes, downconverts 
and processes four narrowband channels. The down conversion 
module consists of a double-width TIM-40 module with four Harris 
HSP500 16 digital down converter chips and two Texas Instruments 
TMS320C44 DSPs. 

Two DDCs are controlled by one C44 global bus and the other 
two are controlled by the other C44 global bus. There are also two 
GLink transmitters and two GLink receivers on the module, which 
allow the down converter to receive and retransmit the digitised IF 
to other down converter modules in the system. 

The HSP50016 accepts samples at up to 70 megasamples/ 
second with 16-bit resolution. Input samples are multiplied by a 


For More Channels, Additional 
DDC Modules Are Added 
tized Digitized Digitized 


IF (Glink) IF (Glink) IF (Glink) 


EXHIBITION AND WORKSHOPS 


EMC ASIA 97 


SINGAPORE 


Ist INTERNATIONAL EXHIBITION 
WITH WORKSHOPS ON 
ELECTROMAGNETIC COMPATIBILITY (EMC) 


November 4-6, 1997 


The Westin Stamford & Westin Plaza, Singapore 


eEMC Consulting 
eEMC Management 
eEMC Standards 
EMC Test Equipment 
Manufacturers 


eLightning protection/ 
Electrostatics Measurement 

¢Shielding/Suppressors 

eTest Laboratories 

eTesting and a lot more 


Come, see and get the answers for your EMC 
problems directly from the exhibitors and the 
application-oriented workshops at EMC ASIA 97 


MESAGO Messe & Kongress GmbH 
Rotebuehlstrasse 83-85 © D-70178 Stuttgart, Germany 
Tel. +49-711-61946-32 © Fax +49-711-61946-94 
email: wieber@mesago.de ¢ Internet: http://www.mesago.de 


REPLY-COUPON (Fax +49-711-61946-94) 


Please send me information on EMC ASIA 97 


O Exhibitor O Visitor O Workshop Participant 
RF ‘| ADC Qr Capture/ : . apn eee 
Translator / ope Anais (incl. free entry ticket for the exhibition) 
Analogue IF : 
3kHz - 30 MHz z 
Name =< 
DSP Communication 
Port Interface 
Company 
TIM-40 Carrier Boards 
Address 
D/A Output Demonte 
Channel Outputs 
Tel. Fax 
Figure 2: A receiver using digital down conversion Please keep me informed on events with similar topics. 
Insert R608 on Information Feedback Card 
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complex sinusoid at a frequency that is programmable from DC to half 
the input sample frequency. 

The output is a lowpass-filtered, decimated signal with identical 
real filters for the I and Q signal components. 

Lowpass filtering is performed by a programmable, high- 
decimation digital filter followed by an FIR filter with a fixed 
decimation rate. Bandwidth selectivity ranges from 507 kHz to 294 
Hz based on an input sample rate of 70 megasamples/second. 

The output of the downconverter is either a real data stream or 
a complex quadrature data stream in serial format that can be 
digitally demodulated or processed. 

Each of the HSP50016 down converters can be tuned to a 
narrowband signal within the IF bandwidth. The low-sample-rate 
quadrature baseband signals from the device are sent to the 
communication ports of the TMS320C44. The DSPs have 512 KB 
of SRAM, andcan execute demodulation or signal analysis algorithms 
in real-time. 

The last module in the system provides fast capture and analysis 
of the entire digitised IF spectrum. It uses a hardware-controlled, 
double-buffering scheme that allows the module’s GLink receiver to 
stream the incoming digitised IF to one DRAM bank while the 
TMS320C44 processes another bank that was previously loaded. 

The DSP can search for radio signals or perform other functions 
on the IF signal and communicate the results to the host computer 
or other TIM-40 modules hosting C40 or C44 DSPs with SRAM, 
DRAM or EDRAM through communications ports. 

An unlimited number of down converter modules can be used to 
sample the digital IF on the GLink bus, each one simultaneously 
downconverting and processing up to four channels. Since the 
down converter module can retransmit IF signals in daisy chain 
fashion, an unlimited number of narrowband channels can be 
received. 

The capture and analysis module can also terminate GLink and 
receive and process the entire IF spectrum if desired. 

Asa result, the three modules together can be configured to form 
a scalable signal processing system that is flexible enough to 
accommodate a wide variety of system designs. 

The DDR suite is applicable to VMEbus, PCI and VXI-based 
systems since it is implemented on standard TIM-40 mezzanine 
modules, which may be installed on TIM-40 capable carrier boards 
for any bus architecture. 


Future Trends 

It is exciting to imagine an almost completely digital radio that 
accepts signals directly from the antenna without intervening 
analogue components. 

Unfortunately, this scenario is not currently possible for several 
reasons, the most limiting of which is the dynamic range that an 
ADC would require to deal with the immense number of signals it 
would be presented. 

In addition, it would have to perform its processing at the 
receive frequency, perhaps 2 GHz or even higher, a feat 
impossible today. Even if it were possible, unacceptable 
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Figure 3: An analogue input TIM-40 module (MD70MA1) 
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Figure 4: A quad digital down converter TIM-40 module (MDC44DDC). 


compromises in receive sensitivity, selectivity, and image rejection 
would still be required. 

For this reason, the digital components are moved down the 
signal chain to the IF stages. With far fewer unwanted signals to 
reject, the ADC is much less likely to become saturated, needs less 
dynamic range, and still reduces complexity by eliminating analogue 
components in IF stages. 


Conclusion 

The DDR approach taken by Spectrum has two main advantages: 
(1) The coaxial-based digital “broadcast” of the digitised RF 
spectrum can be made available to many DSP/DDC systems 
simultaneously to allow for handling of multiple channels in 
real-time, thus creating a “one-tuner-with-many-signals” system. 
(2) The DSPs are equipped with multiple independent 
communications ports which allow for interprocessor 
communications as well as data presentation to the host 
concurrent with signal processing activities. 

Digital signal processing will undoubtedly play an increasing 
role in the design of receiver systems for wireless communica- 
tions. As the number of channels and data rates in wireless 
services increase, so too will the demand for high speed DSP 
architectures to implement them. 

This demand is likely to be met by highly-integrated, modular 
components that are designed to function optimally together to 
maintain true real-time signal processing performance. 

For further information please contact VME Systems Pty Ltd, 26 Harker 
Street, Burwood 3125. 
Information Feedback Number Q005 |_| 


Multiprocessing 


One of the keys to achieving real-time signal processing performance in 
digital receivers is to harness the power of DSPs in the most effective 
manner by achieving optimum processor-to-processor communication 
throughput. 

The architectures of some floating point DSPs are optimised for 
parallel processing, which facilitates the real-time performance that 
wireless communication systems require. DSPs designed for scalable 
parallel processing have multiple high speed data and memory buses, 
a number of I/O interfaces and on-chip controllers for interprocessor 
communication, and have instruction sets that execute instructions 
very fast. 

One of the most widely used DSPs for this application is the 
TMS320C40 from Texas Instruments. Each of the its communication 
ports operate at up to 20 MB/s, which facilitates uninterrupted 
interprocessor communication even when multiple DSPs are used. 

Texas Instruments created a system-level specification for 
multiprocessing modules called TIM-40, which has become the industry 
standard module architecture for this device. 

The module contains one or more TMS320C40 DSPs, I/O interfaces, 
and memory, and brings the device’s communication ports out to a 
connector to interface with other modules. 

The host-to-DSP bus is usually VMEbus, ISA, or PCI. TIM-40 
modules can be configured in virtually any number to produce the real- 
time performance required by digital receivers. 
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NTP Time Server 


TrueTime has released its latest 
NTS-100 network time server. Used 
for synchronising the clocks of client 
computers to as close as 1 ms, the 
NTS-100 serves as the central source 
for very accurate network time. 

Client computers used in process- 
ing financial, scientific or security 
information experience significantly 
improved time-lag accuracy of trans- 
actions or external events. 

Client computers, connected to 
the network, can automatically 
query the NTS-100 to receive a 
precise UTC time reference. Network 
synchronisation is managed 
through the widely accepted network 
time protocol (NTP). 

This provides an automated pro- 
cedure for very _ precisely 
synchronising client clocks on a 
network to as close as 1 ms. The 
NTS-100 itself derives time from 
either the global positioning system 
(GPS), IRIG-B input, or the NIST 
automated computer time service. 


UHF Portable 


Imark Communications has released 
the Pantech PS-400CW 16 channel 5 W 
portable transceiver for operation in 
the Australian UHF high band from 450 
MHz to 477.5 MHz. 

This series is compact and ruggedly 
constructed and features a high selec- 
tivity front end which provides a switch- 
ing bandwidth of 10 MHz on the UHF 
high-band. Two RF power outputs of 1 
or 5 W are selectable on the top panel. 

The transceiver is supplied with both 
multi-tone digital coded squelch and 
multi-tone CTCSS encoder/decoder 
which are selectable on a per channel 
basis as standard equipment. 

Features such as transmit time-out 
timer, time-out timer penalty, busy 
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NTS-100 server management is sim- 
plified through the use of TrueTime’s 
SNMP Enterprise MIB. Users can re- 
motely obtain information on the health 
and status of the NTP application and 
the primary synchronisation source. 

In the case of secure communica- 
tions, the MD5 security protocol is fully 
supported to authenticate client/server 
communications. Network managers 
will appreciate the NTS- 100 time server 
because it works as a background task. 

Client clock synchronisation is au- 
tomated and timing related problems 
in data gathering and processing are 
minimised. 


Rohde & Schwarz (Australia) Pty Ltd 
PO Box 6105 
Silverwater 2128 


Nichecom 

PO Box 56-045 

Wellington 

New Zealand 

Information Feedback Number Q317 


channel lockout, delayed TX, low bat- 
tery alarm, and battery saver circuit are 
all standard inclusions. The unit is field 
programmable with an IBM-PC or 
compatible computer. 

Programmable features include 
channel frequency, CTCSS or DCS en- 
coder or decode on a per channel per 
mode basis, transmit time limiter to 
prevent channel jamming, penalty time 
period to delay access to the repeater 
after “timing out”, and TX delay to 
eliminate squelch tail noise when using 
CTCSS tones. 

Aminiature six way QC connector is 
provided for the optional speaker/mi- 
crophone. 

The SCK760, the RCK760 and the 
RCK790H chargers all include two slots 
thus making them suitable for users 
who buy a spare battery with each radio 
and whowish to recharge both batteries 
at the end of the day. 

A large range of accessories is avail- 
able including RBP760 600 mAH re- 
chargeable nickel cadmium battery, 
RBP712 1200 mAH rechargeable 
nickel cadmium battery, RBP712H 
1200 mAH rechargeable nickel metal 
hydride battery, SM600 speaker/ 
microphone assembly, SCK760 
desktop slow charging unit, RCK760 
fast charging unit, RCK790H fast 
charging unit all including 240 VAC 
adaptor, LC600, and LC1200 leather 
carrying case with belt loop. 


mark Communications Pty Ltd 

75 Mark Street 

North Melbourne 3051 
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RF Spectrum 
Measurements 


Rental is the answer 
Renting the Advantest U3641 
spectrum analyser is the 
solution to field spectrum and 
field strength measurements. 
The instrument is light weight, 
battery operated and includes 
extensive on-board analysis 
functions. 


Important features include: 


@ Frequency range to 3 GHz, 
100 Hz resolution 


@ TV picture/sound demod. 
option 

50 us high speed sweep 
function for TDMA 


@ 1 Hz frequency counter 
resolution 


B Optional high stability 
timebase 


B 9 kg weight including 
battery 


Rent for as little as one day 
to a year or more. 


ROHDE & SCHWARZ 


For your copy of the ‘97 
Tech-Rentals catalogue, 
please contact: 
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AUSTRALIAS INSTRUMENT 
RENTAL COMPANY 


MELBOURNE 
SYDNEY 
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(03) 9879 2266 
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Rocket and Lightning Protection 


A University of Queensland researcher 
has undertaken the most realistic 
simulations yet of multiple lightning 
strikes in a quest to improve protection 
for power system equipment. 

Prof Mat Darveniza of the Universi- 
ty's Electrical and Computer Engineer- 
ing Department has taken his realistic 
laboratory lightning simulations one 
step further with a series of rocket- 
initiated lightning experiments in the 
field at Florida, during a recent special 
studies program. 

Rockets were fired trailing fine me- 
tallic wire to heights of 250-450 m, 
triggering lightning strikes to objects 
such as overhead and underground 
power system equipment. 

Data from the experiments is still 
being analysed, but findings are ex- 
pected to lead to further refinements in 
equipment suchas surge arresters, used 
to suppress surge overvoltages and keep 
voltages at a safe value in power systems 
when lightning is around. 

Prof Darveniza, using facilities pro- 
vided by Dr Martin Uman and Dr 
Vladimir Rakov, recently conducted the 
experiments at the University of Florida's 
$4 million Cape Blanding facility for 
research into lightning effects and into 
many aspects of lightning protection. 


FEATURES: 


PO Box 450 


Australia 3088 


Greensborough, Victoria 


The work was part of a University of 
Queensland research project conducted 
in conjunction with the world’s major 
electrotechnology manufacturer ASEA 
Brown Boveri (ABB) of Switzerland, 
which has developed arresters for more 
robust handling of multiple strike light- 
ning flashes. 

Several different sets of experiments 
are used in Florida; one set triggering 
multiple lightning strikes directly to 
the launch test site using a rocket 
trailing 250 m of metallic wire to the 
ground. The wire burns in a straight 
line and this causes the triggering. 

A second set of experiments uses 
rockets trailing about 250 m of metallic 
wire into the air, and a further 200 m of 
insulating line connected from the lower 
end of the wire to the ground. The lofted 
wire burns, triggering multiple lightning 
strikes, which then create “natural” 
paths to the ground. 

Normally, less than half the light- 
ning strikes created using this tech- 
nique hit the launcher. The remainder 
strike points on the ground up to 100m 
from the launcher. 


University of Queensland 
Brisbane 4072 
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PRECISION GPS TECHNOLOGY 


From NovAtel Communications. 


Single & Dual Frequency (L1 & L2) Receivers featuring NovAtel's patented NARROW CORELLATOR, 
MULTIPATH ELIMINATION (MET) and P-CODE DELAYED CORRELATION Technologies. 


Discover why NovAtel's GPS Receivers were selected above ALL others for the 
Federal Aviation Authority's (FAA-USA) Wide Area Augmentation System !! 


- 12/24 Channel SV tracking & ‘INSTANTLOCK’ acquisition. 
- RealTime Fixed RTK 2 centimetres with RT-2. 
- RealTime Floating RTK 20 centimetres with RT-20. 
- RTCM-104, RTCA-159 & NovAtel D-GPS formats. 
- Configurable Serial I/O's, NMEA, ASCII, Binary Data. 
50 nanosec UTC time tagging / event capture. 


GPSat Systems (Aust) P/L. 


Ph: +61 3 9434 6467 
Fax: +61 3 9434 6467 
+61 3 9775 3288 
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APPLICATIONS: 
- Agriculture, Mining and Industrial machinery control. 
- GIS, AVL Precision References. 

- Precision time transfer and event capture. 


cee aaa 


Signal Analysis Software 
The SystemWare SWI-100 is a 
signal analysis management 
software which operates in 
Windows. It provides a graphical 
user interface with: interactive 
control of most spectrum analys- 
ers and receivers; the ability to set 
up sweep scenarios using multiple 
acquisition devices, eg. amplifiers, 
port switchers, antennas and 
digital oscilloscopes; the ability to 
operate multiple sweep scenarios 
to collect and store signal data; 
signal reporting and user-specified 
parameters; and plotting and 
comparison of signal data. 

The system allows many ways 
of reporting data: plot the collected 
data in the frequency domain mode; 
waterfall the collected data; create 
exceedance lists and histograms; 
create difference lists; comments 
may be added to collected data 
signals; and colourised raster 
displays which show signal ampli- 
tude/frequency vs time. 


Martin International 

Suite 2, 86 Giles Street 

Kingston 2604 
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Antenna Patch Leads 


RF Industries has released a range of 
XCELL antenna patch leads for mobile 
phones. 

The leads allow direct connection of 
a mobile phone to an external antenna 
thereby increasing coverage in poor 
signal areas and these leads are avail- 
able for most popular digital phones. 

The leads are about 450 mm long 
and plug directly into the phone. 


They are made from low loss mini- 
ature flexible coaxial cable and are 
terminated with an FME connector for 
connection to any external RFI GSM 
cellular antenna. 


RF Industries Pty Ltd 

3 Lenton Place 

North Rocks 2151 
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Schottky Rectifier Diodes for Switchmode Power Supplies 


Philips has introduced a new range of 
low voltage Schottky rectifier diodes 
specifically targeted for use in 3 and 3.3 
V switchmode power supplies. Featur- 
ing a typical forward voltage drop of 
only 0.33 V (maximum 0.41 V) at their 
full rated forward current, these new 
PBYR-Series diodes significantly im- 
prove the efficiency of low voltage SMPS 
and DC/DC converters for the latest 
generation of PCs, laptop computers 
and mobile phones. 

The low capacitance and absence of 
stored charge in their nickel silicide 
junctions eliminates switching 
losses,making these diodes suitable for 
use at the high frequencies required to 
minimise the size of magnetic compo- 
nents in switchmode supplies. 


Analogue/Digital Scope 


The PBYR1025, which isa single diode 
with an average forward current rating of 
10 A, and the PBYR1525CT and 
PBYR2025CT, which are dual common- 
cathode diodes with average forward 
current ratings of 15 and 20Arespectively, 
all withstand repetitive peak reverse 
voltages as high as 25 V. 

Their maximum operating junction 
temperature of 150°C, combined with 
low reverse leakage at high junction 
temperatures (typically only 22 mA at 
100°C) allow them to be mounted on 
relatively small heatsinks without affect- 
ing reliability. 

Philips Components 

34 Waterloo Road 

North Ryde 2113 
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Portable Transceivers 


The SP-130, 4 channel, and the 
SP-140,Pioneer series of 16 
channel, portable transceivers is 
available in 148-174 MHzand 450- 
470 MHz full switching bandwidths 
with 1-5 W adjustable, 12.5 and 
25 kHz channel spacing and fully 
programmable. 

Type approvals meet with ECR 
235, military standards and ETSI. 
Each unit has a die cast chassis 
for rugged use. 


Maxon Australia 

36a Gibson Avenue 

Padstow 2211 
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The 150 MHz analogue/200 MS/s digital oscilloscope, 
the HM1507 from Hameg, features a second timebase 
which can be operated in free run and triggered 
operation. Functions such as trigger point indicator, 
autoset, save/recall, readout and cursor supported 
measurement are also available in analogue mode. 

The instrument can be remotely controlled by a PC 
via the built-in RS-232 interface. 

Asingle pushbutton switches the HM1507 to digital 
operation with a maximum sampling rate of 200 ms/ 
s. Each channel is equipped with an eight-bit Flash A/ 
D converter. 

This more expensive method offers less noise 
compared with CCD converters. Compared with the 
analogue mode, the main advantages of digital mode 
are: single event capture, flicker-free display of low 
frequency signals and the possibility of signal docu- 
mentation via the RS-232 interface. 

The instrument offers refresh, roll, single and XY 
modes. Several pre- and post trigger settings as well 
as reference memories (EEPROM) are available. The 
signal capture is always executed in real-time mode. 

Repetitive signals can also be enhanced in envelope 
or average mode. The HM1507 enables the complete 
display of 2000 samples across 10 divisions on the 
CRT. 

In conjunction with the automatic dot join function, 
the display is practically free of gaps. 


Kenelec Pty Ltd 

2 Apollo Court 

Blackburn 3130 

Information Feedback Number Q300 


AUGUST/SEPTEMBER 1997 


to Mobile Data Solutions 


and the KEY 


is the D.9600. 


Multi-function 
Data Terminal 


Features 
*High message 
throughput 
Simple to operate 
° Five 
"orogrammable" 
status keys 
Automatic voice 
channel switching 
¢ Over the air 


programming 


Applications 


Fleet management 


* Courier/transport/ 
taxi 

¢ Security 

¢Emergency 
services 


Mining 


DESIGNED AND MANUFACTURED IN AUSTRALIA BY: 


mm©@rm oo COMMUNICATIONS Co. Pty.Ltd 


ACN 008 980 550 


45 King Edward Road, 


Osborne Park 
WA 6017 


Telephone: 61 8 9244 4022 
Facsimile: 61 8 9244 4090 4 
memo@iap.net.au Quality 


; Endorsed 
www.iap.net.au/~memo Company 


150 so02/AS3902 
Lc 4521Stds. Aust 
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WAVETEK 


GSM / E-GSM 
PCN, PCS 


NEW! 


POINT OF SALE MOBILE TESTER 


Defective mobile? 
Find out fast with the 
Wavetek 4100 


Fast and thorough 

You know immediately if the mobile is 
working or defective. The details you need 
for troubleshooting are available in the 
FAULT FIND mode. 


Handy and inexpensive 
This low cost hand-held tester fits easily 
onto any shop counter. 


Universal and versatile 
The correct tester for any GSM based 
mobile radio system. 


Future proof 

The system software of the Wavetek 4100 
series is easily updated by connecting the 
instrument to a PC. These updates will be 
available via the Internet. 


SCIENTIFIC DEVICES AUSTRALIA PTY LTD 


Melbourne (03) 9569 1366 Fax (03) 9563 4728 
Sydney (02) 9344 5200 Fax (02) 9349 2602 
Adelaide (08) 8281 3788 Fax (08) 8281 4194 


SCIENTIFIC DEVICES 
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Digital Receiver 

Spectrum Signal Processing has available a flexible 
multi-platform digital radio system consisting of 
Spectrum’s MDC44DDC 50 MHzTIM module, MD70MAI 
70 MS/s A/D converter TIM module, 50 kHz analogue 
daughter module (residing on PC DMCB or VME DMCB 
boards) and a DDR cable kit. 

This provides users with a fully functional modular 
and scalable solution, while maintaining interoperability 
with VXI, ISA, PCland VME platforms and networkability 
for use in single-signal and multiple-signal applications. 

The MDC44DDCs can be daisy chained to form a true 
“one-tuner, many signals” system. Both the MD70MAI 
and the MDC44DDC TIM modules can be mixed and 
matched on CV4, QPC40/S and VX8 TIM carriers. 

The output of the MDC44DDCs can be forwarded to a 
speaker via the 50 kHz analogue daughter module 
(residing on the PC DMCB or VME DMCB boards) or to 
recorders and displays via the VME bus. 


VME System Pty Ltd 

26 Harker Street 

Burwood 3125 
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VXibus RF Modules 


Racal Instruments’ VXIbus modules, providing both 
stimulus and analysis, now offer for the first time all 
advantages of VXIbus test capability for a wide range of RF 
test applications. 

These advantages include flexibility, adaptability and 
reusability, providing cost reductions in configuring and 
programming for RF test system designers. The new modules 
include receivers and a signal generator. 

Receiver modules are two high performance single-slot, 
C-size VXIbus receivers/analysers for signal analysis or 
detection. The 2551 HF receiver module covers the frequency 
range 10 kHz to 30 MHz with 1 Hz timing resolution and 51 
standard bandwidths, while the 2561 VHF receiver module 
covers the 30 MHz to 1200 MHz frequency range with 10 
Hz resolution and 16 standard bandwidths. 

Suitable for remote monitoring as well as test and 
measurement applications, the modules may be used in 
many applications by VXIbus system integrators, in place 
of costly GPIB spectrum analysers. 

Complementing the receivers is the 3271 RF signal 
generator which is specifically designed for RF test appli- 
cations in general purpose and production test situations. 

This C-size, dual-slot unit covers the frequency range 9 
kHz to 2.4 GHz with 1 Hz resolution and an output level of 
up to +19 dBm with a resolution of 0.1 dB. 

The 3271's VXIplug&play driver allows programming by 
its built-in command language or its “soft” front panel. To 
optimise system test times, frequency settings and complete 
instrument set-up data may be stored and recalled from 
volatile and nonvolatile integral memory. 

Comprehensive amplitude, frequency, phase and pulse 
modulation facilities are provided, including mixed mode 
and swept carrier mode, for numerous RF testing 
applications. Modulation may be via internal or external 
sources. 

The 1261E chassis provides a high level of external and 
intermodule shielding, low EMI and low noise power 
supplies. This ensures that RF and microwave circuits with 
low-level and high frequency signals operate without 
interference from the chassis, other internal modules or 
the external environment. 

The 1261E’s double skin construction and RFI shielding 
allows it to be used in electrically harsh environments. 
Racal Australia Pty Ltd 
3 Powells Road 
Brookvale 2100 
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Solid State Catalogue 


Since Ferretec joined Litton Solid 
State, a catalogue has been issued 
that covers a wide range of options 
both in specification and tuning 
forits oscillator, filterand systems 
products (such as front ends). 
LSSFP also produces its YIG 
technology to the user 
specifications. 


Martin International 

Suite 2, 86 Giles Street 

Kingston 2604 
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Low Loss Coaxial 


RF Industries has added a low loss coaxial 
cable to its range of base station cables. 
Model 9010 is a foam dielectric type 
suitable for longer base station runs. 
With a high braid coverage and alu- 
minium foil shield, 9010 offers 100% 
shielding while maintaining its flexibil- 
ity. The cable has a UV stabilised, 
polyethylene sheath, suitable for out- 


PCB Fuse Holder 


A fully insulated PCB mount 5 mm fuse 
holder has a low profile, space-saving 
design, a snap-on (optional) cover for 
fuse protection and is the latest prod- 
uct from Keystone Electronics, an ISO 
9002 certified manufacturer. 


door use or direct burial. 
Specifications include an outer diam- 
eter of 15.6 mm with attenuation (at 450 
MHz) = 6.4 dB/100 m. 
Specific N type male connectors (model 
NP-12DFB) are available to suit the cable. 


PF Industries Pty Ltd 
3 Lenton Place, North Rocks 2151 
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While the new fuse holder is made to 
easily mount on and solder to the PCB, 
its optional snap-on cover protects and 
insulates the fuse. ‘Easy-loading’ is ac- 
complished by inserting the fuse into 
the cover which assists in fuse installa- 
tion and withdrawal. 

The fuse holder incorporates two 
individual spring contacts made from 
brass with tin plated finish that are 
assembled to a UL 94 V-O rated glass 
filled nylon base. 

The holder is suitable for 5 A applica- 
tions and will withstand shock and 
vibration. Contacts hold the fuse se- 
curely, assuring positive connections 
and low contact resistance. 


NPA Pty Ltd 

18-28 Gray Street 

Kilkenny 5009 
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All the infrastructure 
you need and the 


gear to make it work! 


(And to think we squeezed it all in to a single floppy disk!) 


Now you can have instant electronic access to 
information on all the products and services 
provided by Broadcast Services Australia. 


BSA’s service division design, supply and install a 
wide range of towers, masts and antenna systems 


GL. 


for the telecommunications industry. So you can 


take advantage of our years of experience, we even 


provide consultancy services. 


Our products division provides high quality 


INDUSTRY 


Who’s taken the 
BSA Catalogue 
on Disk? 


For your copy, 
phone us on 
(07) 3865 4858 


G 

PROFESSIONALS SERVICIN 
THE BROADCAST AND 
TELECOMMUNICATIONS 


CATALOGUE 


e Company Profile 


» Hardware 


Issue 1: 1st June 1997 


antennas, cables, connectors and hardware for RF 
systems. If you need something that’s currently not 
available, then we can build it to your specification. 
And we deliver on time. 


Broadcast Services Australia 
82-84 Basalt Street, 
Geebung Q. 4034 

RF solutions from the professionals. Ph (07) 3865 4858 

Fax (07) 3865 4859 


ASD 8/97 BSA 970055 
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Triaxial Radiating Cables Improve 
Subway Communications 


Anthony Fedor 


Achieving effective radio frequency coverage for emergency police communications has become 


an increasing concern for subway transit authorities. Electrical, mechanical and combustion 


characteristics are important. 


btaining adequate radio coverage in 

enclosed areas such as subway tunnels 
and underground transit stations poses a 
challenge. 

The use of point-source antennas results 
in dead spots, and RF energy will not 
propagate along the length of a tunnel. 

Many terms such as radiating cables, 
leaky feeders, and antenna cables have 
been used to describe a cable designed to 
provide RF coverage in enclosed or con- 


fined areas where point-source antennas 
are not practical. 

These cables have been used as a way to 
provide RF coverage for two-way radio, 
paging, cellular and, most important, radio 
communications for police and emergency 
workers in the event of an accident or fire 
within a tunnel or enclosed area. 

In 1985 the New York City Transit 
Authority (NYCTA) began a system-wide 
upgrade of its transit police radio system. 
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Figure 1: A cross-section view of the triaxial antenna cable. 
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This upgrade involved the removal of an 
existing twin-lead antenna cable and re- 
placing it with radiating cable. 

The NYCTA was looking for improve- 
ments in coverage of communication dead- 
spots within the tunnel system, improved 
reliability and the capability to add commu- 
nications for other purposes in other fre- 
quency bands. 

The NYCTA approved two radiating 
cable constructions to replace the existing 
twin-lead design. One construction was the 
traditional slotted corrugated copper de- 
sign. The second construction was a split- 
shield triaxial design. 

After testing and qualification, the low- 
smoke-producing, flame-retardant triaxial 
design was chosen over the conventional 
slotted corrugated design for the IRT, the 
largest portion of the New York Subway 
System, extending into all five boroughs. 

Fischbach and Moore Transit Group was 
chosen to install the more than 92,000 m of 
TRC-1250-size cable (1.760 inch outside 
diameter) that was used. 

Because of the height restrictions within 
the tunnel, a maximum reel size of 72 
inches was allowed, which provides as 
much as 610 m of continuous length to be 
installed before any connector attachment 
is needed. 

These cables are directly mounted to 
tunnel walls, providing easier installation. 


Cable design 

As with alarm RF cables, the most impor- 
tant function of a radiating cable is to 
transmit RF energy from one point in a 
system to another with minimal degrada- 
tion or loss of signal power. 

The difference between radiating trans- 
mission lines and conventional shielded 
coaxial designs is that this cable must also 
allow a controlled amount of RF energy 
to couple out of the cable and into the 
surrounding environment without 
sacrificing too much in downtime 
attenuation. 

Figure 1 shows the construction of the 
triaxial cable design. Depending on the 
cable size, either a copper-clad aluminium > 
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f your company is not one of the corporate 


giants, promotion of your Internet site is 
one of the great hurdles involved in the Cyber- 
revolution. More than ever, the traditional 
media outlets have become an integral factor 
in the success of a web presence. 

At Buynet, we have strived to incorporate - 
at the very foundation - a key network of 


publishers and information providers, to 


supply our clients with unprecedented 
promotion of their sites in industry related 
publications. 

So, if you'd like to stand out from the 
crowd, call Graham Maughan now on 


(02) 9487 2371 to see how we can help. 


BUYNET.com.au 
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conductor or a hollow copper tube is used 
for the centre conductor. 

The dielectric material is a high velocity, 
closed cell structure of foamed polyethylene, 
which offers a tough, low-loss medium for 
the transfer of RF energy between the 
centre and other conductors. 

The outer shields consist of a semi- 
circular bonded smooth aluminium tape, 
which is separated by a layer of solid 
polyethylene. 

Braided drain wires are used to provide 
contact with the two outer shields when 
connectors are attached. 

The outer jacket consists of a dual extru- 
sion of low-smoke, low-toxicity polyolefin 
material. This proprietary flame-retardant 
material offers a tough weather- and ozone- 
resistant jacket, while maintaining the flex- 
ibility that is required when installing these 
cables within enclosed areas. 


Theory of operation 

All radiating cables are affected by their 
environment. The environmental effect 
on the cable is a degradation of downtime 
attenuation and coupling loss of varying 
degrees. 

The extent of the degradation depends 
on both the cable design and the environ- 
ment in which it is installed. 

Cable performance will exhibit different 
results under different conditions, such as 
free space, inside a building or next to a 
conductive or high-dielectric-constant ma- 
terial (such as lying on the ground or 
attached directly to a tunnel wall). 

The triaxial cable designs exhibit a more 
stable and predictable performance over 
these environmental conditions than the 
conventional slotted corrugated designs 
because of the different operating mecha- 
nisms. 

With the corrugated constructions, rows 
of milled openings are created, which pro- 
vide a means- for coupling energy to the 
surrounding environment. 

These rows of oval apertures occur 
periodically along the length of cable and, 
therefore, contain electromagnetic fields 
that have a component in the direction of 
propagation of the cable, which results in 
the total energy not being transmitted in 
the transverse electromagnetic mode (TEM). 

With the triaxial design, the aperture 
that is created by the separated shields does 
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Figure 2: Effects on attenuation of radiating cables. 


not store energy but transfers a small amount 
of energy to the outer surface. These cables 
are continuous and, therefore, have no 
fields in the direction of propagation. 

Figure 2 demonstrates the effects of a 
section of steel piping on the attenuation 
performance of the two radiating cable 
designs. Both constructions exhibit similar 
attenuation characteristics from 100 MHz 
through 1 GHz. 

With the introduction of this piping at 
the input end of the cable, the triaxial 
design was virtually unaffected, whereas 
the slotted design showed a significant 
effect. This is important to system installers 
because cable standoffs are no longer 
required, decreasing cable installation 
costs. 

An added benefit of direct mounting is 
the elimination of hanging cables, which 
offers a more appealing cable installation. 


Table 1: Triaxial cable electrical characteristics. 


ATTENUATION @150MHz 
@450MHz 


@900MHz 


COUPLING LOSS @150MHz 
@4S50MHz 
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ELECTRICAL TESTING TRC500-FR 
IMPEDANCE 50 OHMS 


TRC875-FR 


TRC1250-FR 
50 OHMS 


50 OHMS 


% 
39 
78 
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Another benefit is the additional protec- 
tion from the effects of vibration and dam- 
age from contact with moving vehicles. 


Electrical performance 

The attenuation and coupling loss of the 
triaxial cable is controlled by the 
separation of the split shields. This 
approach optimises the tradeoff between 
downline attenuation and coupling loss, 
and they are tightly controlled by the 
shield width tolerances, as well as 
dimensional tolerances on both the 
dielectric core and interlayer. 

Table 1 gives values of three of the 
standard size triaxial designs. The attenua- 
tion and coupling loss values are typical of 
directly mounted conditions. 

These cables were all mounted directly to 
the tunnel walls within the New York City 
transit system, which resulted in easier cable 
installation and reduced overall cost. 


Mechanical considerations 

In addition to the electrical design perform- 
ance of these radiating cables, other con- 
siderations such as mechanical, physical 
and environmental issues had to be ad- 
dressed. The NYCTA required a series of 
qualification tests to be performed before 
any cable would be considered for installa- 
tion within the transit system. 

Table 2 is a partial listing of the environ- 
mental, physical and mechanical specifica- 
tions that the cables were required to meet. 

Because of the harsh physical environ- 
ment that these cables would encounter, 


additional testing was performed to de- > 
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termine the crush strength of the triaxial 
designs. 

Both the corrugated construction and 
the triaxial design were subjected to a flat 
plate crush strength test, using the reverse 
mode on a tensile testing machine. 

The triaxial cable exhibited increased 
crush strength to more than twice that of 
the corrugated copper design. This is pri- 
marily due tothe tough foamed polyethylene 
dielectric, along with the protection of the 
layers of polymeric jacketing material. 

In addition to the overall higher crush 
strength, the elastic memory of the materi- 
als allowed the triaxial design to return to 
within one-half ohm of its original imped- 
ance, whereas the corrugated construction 
remained in a crushed state. 

This increased crush strength and 
memory may provide the difference in 
replacing a cable that has been damaged by 
some outside physical force. 

The triaxial design is also much more 
flexible and easier to route than the corru- 
gated copper cable. 


Fire safety 

There have been well-documented mass 
transit system fires over the years. Death 
and injury due to toxic products of combus- 
tion and smoke have accompanied several 
of them. 

As a result, in the last decade, many 
mass transit systems world wide have re- 
quired low-smoke-producing, flame-retard- 
ant materials for all products installed in 
subway tunnels. 

Events such as the fire at the London 
Kings Cross Road subway and the loss of 
300 lives in the Baku (former Soviet Re- 


Table 3: Flammability and combustion requirements. 


TEST REQUIREMENTS 


TOXICITY INDEX 


ACID GAS EQUIVALENT 
(HALOGEN CONTENT) 


SMOKE GENERATION 
FLAMING AVG. DS 4 MIN (MAX) 
FLAMING AVG. DM (MAX) 
NON-FLAMING AVG. DS 4 MIN. (MAX) 
NON-FLAMING AVG. DM (MAX) 


FLAMMABILITY 
a. GENERAL (70,000 BTU/HR.) 


public of Azerbaijan) subway fire have led to 
an increased awareness of the safety of the 
materials that are specified and used within 
enclosed areas. 


Table 3 lists some of the flame perform- 
ance and products of combustion testing 
that the triaxial cables meet. 

With the recent advances in flame-re- 
tardant technology and available materials, 
the triaxial cables are able to meet the 
required level of flame performance with- 
out the need for expensive barrier tapes. In 
addition to the flame retardance, all mate- 
rials used in the construction of this cable 
are non-halogen. When subjected to a 


Table 2: Physical and mechanical requirements. 


TEST REQUIREMENTS 


PHYSICAL REQUIREMENTS UNAGED 
TENSILE STR. (MIN. PSI) 
ELONGATION (MIN. 5%) 


AGING REQUIRMENTS AFTER AIR 
OVEN FOR 168 HOURS @ 100°C 

A. TENSILE STR. (MIN. % OF 
UNAGED) ELONGATION (MIN. % OF 
ORIGINAL) 


OIL IMMERSION REQUIREMENTS IN 
ASTM #2 OL, FOR 4 HOURS AT 70°C B. 


TENSILE STR. (MIN. % OF UNAGED) 
ELONGATION (MIN. % OF ORIGINAL) 


WATER ABSORPTION, 
GRAVIMETRIC METHOD 
168 HOURS @ 70°C (MG/SQ. IN. MAX) 


OZONE RESISTANCE TEST 
TEAR RESISTANCE TEST (MIN) LBS/IN 


28 


SPECIFICATION 
REQUIREMENTS 


TEN./ELONG. 
1000/100% PSI 


ASTM D 470-82 


ASTMD 470-82 


ASTM D 624-82 
ASTM D 470-82 
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(MAX)% 
(MAX)% 


MIL-C-24643 SEPT. 
28, 1984 


flame source these cables exhibit extremely 
low levels of smoke generation, toxic 
emissions and corrosive off-gassing. 


System interconnects 

For those sections within the transit system 
that did not require RF communications, 
or where system interconnects were 
needed, shielded low-loss coaxial designs 
were used. 

These flame-retardant constructions pro- 
vide lower downline attenuation because of 
the non-radiating nature of the designs. Both 
the low-loss coaxial cables and the triaxial 
radiating designs can be routed much more 
easily than corrugated copper cables. 

The flexibility and non-kinking nature of 
these cables allows them to be routed and 
bent into tighter areas. reducing installation 
time. 

The interconnect cables are also required 
to meet all the physical, mechanical, 
environmental and combustion properties of 
the radiating cable designs. 

Because of the varying nature of environ- 
ments in which radiating cables will be installed, 
exact electrical performance can be difficult 
to predict. The triaxial cable designs have 
exhibited that environment affects 
performance minimally. 

These triaxial constructions were chosen 
by the NYCTA for the various benefits and 
predictability of performance. 

The installed cables were tested after 
installation and exhibited high quality signal 
levels when subjected to survey test proce- 
dures that were required prior to operation of 
the system-wide police radio system. The 
ease of connection, elimination of cable 
standoffs and the flexibility of these construc- 
tions were also benefits provided to the 
installation contractors. 

Over the past three years, the transit 
police radio communications system has 
been operating with no defects or down- 
time. 

For further information please contact Rojone Pty 

Ltd, PO Box 1, Casula 2170. 
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Equipment Housings 
Customer Engineering and 
Service, a division of Ericsson New 
Zealand has developed a full range 
of equipment housings. 

Typical applications include ex- 
change switch, radio base station, 
PCM transmission and multi- 
access radio equipment. 

The company has also commis- 
sioned mobile housings to handle 
surges in communications traffic 
during special events and civil 
emergencies. 

Designed and built to stringent 
telecommunications industry and 
ISO standards, Ericsson 
equipment housings are 
customised to individual custom- 
er’s needs. 

Units range from 6 m to compact 
roadside cabinets. All are 
lightweight and easily 
transportable and have installa- 
tion options for a supervisory 
panel, switchboard, and climate 
and security control. 


Ericsson Communications Ltd 

PO Box 1046 

Napier 

New Zealand 
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32-Channel Portable 
Kenwood TK-270/370 portable two-way 
radios are now available in New Zealand. 

The TK-270 (VHF) and TK-370 (UHF) 
are equipped with 32 channels, CTCSS 
encode and decode, DTMF keypad and 
two-tone paging codes, multiple scan- 
ning options and can be programmed 
and realigned in the field without the 
need for a computer and interface. 

Other features include a power saver 
function to extend battery life and LED 
warning of low battery voltage. 

The radios are supplied with the KNB- 
15A high capacity battery (7.2 V 1100 
mAh) which allows users a full day's use 


Compact Connectors 

Now available from Australian AMP is 
the AMP 110 positive lock EX-III con- 
nector. 

This connector’s compact size makes 
it suitable for a wide range of applica- 
tions. It features an anti-overstress 
function that provides improved resist- 
ance to receptacle deforming when 
mating and unmating. 

The current ratings range from 2 A 
for the AWG 26 device, to 8 A for the 


on a single charge, even for applications 
requiring high duty cycles. 

Also included with the radio is the 
KSC-16 rapid charger, which will fully 
charge a depleted KNB- 15A in less than 
90 minutes. 

A full range of accessories, including 
speaker microphones, VOX headset, and 
water resistant bag is also available. 


Pacific Aerials Ltd 

11 Tironui Road/Box 588 

Manurewa, Auckland 

New Zealand 
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AWG 16 device. The voltage rating is 
250 AC. 

The AMP 110 Positive Lock EX-IIl 
connector is manufactured from phos- 
phor bronze, which provides excep- 
tional resistance to harsh environmen- 
tal conditions. 


Australian AMP Pty Ltd 

PO Box 557 

Castle Hill 2154 
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Arbitrary Waveform 

Racal Instruments has added an arbi- 
trary waveform/pulse generator mod- 
ule to its range of test stimulus cards 
with the C-size VXIbus, 3151 module. 

This offers VXIbus system integra- 
tors the ability to select and modify 
existing standard waveforms as well as 
allowing the design of customised arbi- 
trary waveforms for complex test stimu- 
lation applications. 

The 3151 is supplied with plug&play 
driver and waveform design software 
offering ease of use, optimum flexibility 
and functionality. Signal outputs are 
either arbitrary or one of nine standard 
waveforms comprising sine*, triangle*, 
square, pulse, ramp, sinc, Gaussian 
pulse, exponential pulse and DC. 

Frequencies range from 100 Hz to 50 
MHz with a sampling rate of 100 ms/s 
and an 8 ns rise/fall time. 


custom designed for multiple applications 
full climate & security control 

robust construction 

easily transportable 

turnkey, kitset or ready-to-install options 


The module provides output voltages 
up to 16 V into 50 ohms, with external 
clock inputs, multiple trigger modes 
and multiple unit synchronisation. 

The 315] allows different waveforms 
to be linked together and sequenced or 
looped to minimise the memory used. 
Memory capacity may be expanded to 
optimise the number of waveforms in 
the module, eliminating the time re- 
quired to load individual waveforms 
giving faster execution speeds. 

The module 3151 is fully compliant 
with the latest revision of both the 
VXIbus and VXIplug&play specifica- 
tions. 


Racal Australia Pty Ltd 

3 Powells Road 

Brookvale 2100 
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Innovative, cost effective solutions for housing telecommunications equipment. 
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Vicom is Audio Distributor 

Audio Precision has appointed Vicom Aus- 
tralia to distribute its audio test and measure- 
ment products for all markets including 
broadcast, R&D, manufacturing and service 
organisations. 

Audio’s product range includes test equip- 
ment for analogue, digital and dual domain 
applications for workshop, manufacturing or 
field portable environments. 


Hydro Upgrades MUX to Digital 
Switch 

AWA Plessey has completed the upgrade 
of a basic Amux multiplexer (supplied over 
two years ago) to an Acom digital switch, 
for Tasmania Hydro-Electric Corporation. 

The upgraded system has 4W E&M 
interfaces to eight remote radio bases via 
digital and analogue microwave links. 

There are two new operator consoles, 
one of which operates directly from the 
existing rack and the other at a remote site 
via a digital microwave link. 

These consoles each consist of a desk- 
top PC running the latest AWA Plessey 
Police and Emergency Services software in 
conjunction with a standard loud-speaking 
telephone and footswitch. 

The telephone enables monitoring of 
radio calls and, in conjunction with the 
footswitch, allows conversation or 
conferencing with any of the mobile radios. 

The operators can also conduct a private 
intercom conversation between sites. 

As requested by Hydro, selective calling 
facilities had to be included in the system. 
This was achieved using a proprietary Selcal 
transceiver card which can generate or 
detect Selcal tones for calling or identifying 
Selcal radios. 

Realising the versatility of the Acom 
digital switch, Hydro is now investigating 
additional options with AWA Plessey such 
as telephone and PABX/PSTN interfaces, 
CCTV video switching, hotline telephone 
and public address system interfacing, and 
contact closure interfacing to alarms and 
detectors. 

These operator consoles provide the 
sophisticated control of the digital switch- 
ing via the PC while maintaining the sim- 
plicity of the audio interface by using a 
standard loud-speaking telephone. 

Also available to Hydro as a result of this 
upgrade is the ability of the Acom to 
monitor analogue and digital voltages such 
as battery levels and alarm inputs/outputs 
at remote radio base station sites and 
transmit this information over an Acom 
Simultaneous Voice and Data modem for 
display on a console. 


China Outreach 
Andrew is to open a manufacturing plant 
in Suzhou, China. 

The facility, due to start production in 
October 1998, will make base station 
antennas; Heliax coaxial cable, 
connectors, and accessories; and other 
Andrew products for the wireless market 
in China. 

The 4645 square metres purpose-built 
Suzhou factory will be in 5 hectares in the 
China-Singapore Suzhou Industrial Park. 

“With less than 2% wireless 
penetration, the Chinese 
telecommunications market is one of the 
largest growth areas for Andrew wireless 
communication products such as Heliax 
and Radiax cables and cable assemblies 
and antennas, towers, shelters, and 
amplifiers,” said John De Sana, vice presi- 
dent Heliax Cable and Accessories, 
Andrew Corporation. 


Intelsat antenna Approvals 


Prodelin Corporation of Conover, NC, 
USA has announced additional antenna 
approvals for use on the growing world 
wide satellite population. These 
approvals simplify the selection process 
of the satellite earth station antenna. 

Prodelin’s engineering department 
has concluded technical reviews and 
formal type approval testing by Comsat 
World Systems, the US Intelsat 
signatory. 

These approvals were granted for 


precise and repeat performance char- 
acteristics meeting or exceeding the 
required specifications. 

Intelsat has approved the Prodelin 
Series 1244 2.4 m offset on Ku and C- 
Band systems. Intelsat type approval 
IA041A00 on Ku band, E1, K3, K2, G. 
Intelsat type approval IA042A00 on 
C-Band circular, H3, H2, G. 

Prodelin products are available from 
STEP Electronics, PO Box 355, 
Bayswater 3153. 


Piezoelectric Speakers Developed 
For over 80 years, the same electro-dy- 
namic loudspeaker principle has been used 
for radios. 

The Belgian company, Sonitron nv has 
now developed a new principle, based on 
piezo ceramics, designed to replace the old 
electro-dynamic speaker systems. 

The development of piezo ceramics 
was started more than 50 years ago in the 
US. The specific properties of the material 
which has polarised crystals, continue to 
offer more and more new applications. 

For over 20 years, Sonitron has been 
researching and developing piezo-ceramic 
audible components. Throughout this time, 
Sonitron developed the particular charac- 
teristics of piezo-ceramics combined with 
metal membranes as a sound source for 
buzzers and transducers. 

Convinced of the enormous but undis- 
covered possibilities of piezo-ceramics in 
this field, Sonitron started several years ago 


a research program to develop a full range 
speaker that could reproduce frequencies 
below 100 Hz and up to 20 kHz. The 
company has now introduced its range of 
piezo speakers for industrial and multime- 
dia applications. 

The advantages of the piezo speaker 
are numerous. First of all, the construction 
is very flat and solid. In contrast to electro- 
dynamic speakers, the piezo speaker has a 
front which is shock, water and dustproof 
and is not sensitive to temperature varia- 
tions. 

Since there is no magnet involved in a 
piezo speaker, it does not create an elec- 
tromagnetic field and so avoids EMC prob- 
lems. Moreover, the piezo speaker only 
needs very little current for full output, but 
has a large output, for its small size. And 
since piezo material can be a two-way 
transducer, these speakers offer the possi- 
bility of use as a microphone. 


MOBILE TECHNOLOGY AUSTRALIA 
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Optus selects Nokia for GSM expansion 


In a deal estimated to be worth around 
$200 million for Australian manufacturing, 
Optus Communications and Nokia Tel- 
ecommunications have signed an agree- 
ment which will facilitate the planned ex- 
pansion of the Optus mobile digital network 
to cover nearly 91% of the Australian 
population. 


The frame agreement, which covers 
1997 to 1999, means Nokia will continue 
as the sole supplier to Optus of GSM base 
stations. 

The base stations will be produced in 
Australia by Nokia’s manufacturing partner 
ERG Ltd, based near Perth. The Optus 
agreement also supports an increase in 


production volumes by ERG allowing for 
further increased exports to Nokia’s global 
customers. 

Optus intends to use the Nokia equip- 
ment and services to increase the coverage 
and depth of its GSM coverage to nearly 
91% of the Australian population by the 
end of this year. 


Business Radio for Britain 
A new service, short range business radio 
(SRBR) has been introduced in Britain. 

It is available in England, Scotland and 
Wales but not in Northern Ireland. It pro- 
vides both a speech and a paging service for 
business users. It is designed to be a short 
range radio service giving licensees the 
flexibility to use their radios throughout the 
country without needing an individual and 
specific channel assignment. 

Frequency assignment procedures are 
much simplified, however users are not 


guaranteed access to a channel at any 
particular time and location. 

Three channels are available at 461 MHz 
for the speech service (461.2625,461.4750 
and 461.4875 MHz). Maximum transmitter 
power is 500 mW erp. 

The paging service also has access to 
three channels, two at 49 MHz (49.2625 
and 49.2875 MHz) and one at 461 MHz 
(461.3000 MHz). 

Transmitter powers are limited to 250 
mW erp at 49 MHz and 500 mW erp at 


461 MHz. 

The operator pays a licence fee for 
three years. This permits the licensee use 
of an unlimited number of radios for both 
the speech and paging services for 
business use. The licensee may select a 
preferred channel for either the speech 
or the paging service. Speech is not 
permitted on paging channels or vice 
versa. 

Connection of SRBR equipment to 
the PSTN is not permitted. 
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Met Doppler Radar for Changi 

Mitsubishi has received an order from Meteorological 
Service Singapore, to design, manufacture, supply, deliver, 
install, test and commission on a turnkey basis, an S-band 
klystron meteorological Doppler weather radar system for 
Changi Airport. 

The radar system for Changi, which is scheduled to be 
operational from October, will be one of the first klystron- 
based Doppler weather radars in South East Asia. 

This radar can detect “low level wind shear”, the sudden 
changes in wind current, which at times impedes safe 
aircraft operation. 

The radar features: automatic extraction of hazardous 
areas in the flight area around the airport through real-time 
processing of observation data; stable detectability without 
any influence of precipitation intensity, strength of uniform 
wind in high altitude or existence of clutter; the algorithms 
of both TDWR (terminal Doppler weather radar) and 
NEXRAD (next generation radar), developed and put into 
service by the FAA and the NWS in the US, are implemented 
on this single radar system with automatic or manual 
switching between surveillance and wind shear detection 
modes of operation. 

The system also has automatic warning that can be 
configured and adjusted by the user for a wide variety of 
weather phenomena; client/server architecture for network 
applications, such as data transfer to a wide variety of 
computer platforms, using NFS and/or representation in 
IRIS or RCP format. Integration with other existing radar 
and meteorological equipment to be installed in the near 
future is facilitated by IRIS adherence to these standards; 
user product insert feature of IRIS allows users to program 
custom algorithms and insert the results into Data Processing 
Software without having to change the main software 
source code. 


AUGUST/SEPTEMBER 1997 


What's New Databank 


RF Power Measurement & 
Management Catalogue 


R.F. Components Pty Ltd, direct importer & 
authorised distributor of Bird Electronics 
Corporation Products, has released their 
new catalogue of instruments for RF power 
measurement & management. The 
catalogue contains several newinnovations 
such as the AT series of handheld digital 
antenna testers, the APM-16 advanced 
power measurement meter for complex 
digital and analog Signals, as well as anew 
range of low cost RF attenuators & loads. 
R.F. Components 

21 Hill Road 

Birrong 2143 
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an inexpensive way to build up sales leads 
and your mailing lists. 


We will reproduce the front cover of any of your current 
catalogues or sales literature in full colour together with 
a 60 word description, your address details and a 


Simply send in your literature (or just the front cover), your 
sixty word description, and we will do the rest. You may 
have as many separate covers as you wish and we will run 
them in the first available issue unless nominated by you. 


Queensland Uni Builds World-class Antenna Testing Facility 


The University of Queensland is constructing 
a second high-tech testing facility for radio 
communications as part of the expansion to 
its Wireless Communications Group. 

The planar near-field antenna measure- 
ment system is one of only a few in the 
southern hemisphere, and is believed to be 
the first at an Australian university. CSIRO’s 
Division of Radio Physics in Sydney main- 
tains the only other such facility in the country. 

Head of the Electrical and Computer 
Engineering Department’s Wireless Com- 
munications Group associate Prof Marek 
Bialkowski said the new facility will enhance 
the group’s ability to provide professional, 
world-standard testing for the rapid growth 
market in wireless communications sys- 
tems. 

This market includes cellular tel- 
ephones, military mobile communications, 
radio and television transmission networks, 
personal communications Wireless 
emergency services, mobile, fixed and 
direct broadcast satellites and microwave 
relay and distribution systems. 

“The system will provide similar capa- 
bilities to advanced technical facilitates for 
high performance testing in the US, Eu- 
rope and Japan,” he said. 

The Wireless Communications Group 
includes four senior academics, 13 PhD 
and seven masters candidates, 20 under- 
graduates and a laboratory manager. 

Its special area of expertise is mobile 
satellite antennas. However, researchers 
are shifting this substantial knowledge base 
into the current growth area of personal 
wireless communications. 


Radios for Mid East 

Harris has won a $2.5 million contract for 
the Falcon II VHF radio system in the Middle 
East. This latest model of Harris radio 
equipment was purchased by a Middle 
Eastern ministry of national defence. 

The Falcon is half the size and weight of 
other radios in its class. It uses state-of-the- 
art technology to deliver outstanding mis- 
sion performance. 

The radio reduces on-the-air transmis- 
sion time and enhances secure data trans- 
missions. It offers advanced ECCM wave- 
forms and data rates of up to 64 KB/s. 
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The new testing range is part of an 
upgrading of facilities to take on substantial 
new research in areas as diverse as digital 
mobile phones, global low earth orbital 
satellites for receiving mobile phone commu- 
nications, and passive microwave security 
cards.” 

The group this year signed a Memoran- 
dum of Understanding with the Russian Space 
Agency, allowing the University of Queensland 
tobecome the first organisation in the southern 
hemisphere and one of the firstinternationally 
to gain access to the world’s only low earth 
orbit satellite system, launched in Northern 
Russia on February 15. 

Before final manufacture antennas re- 
quire extensive testing, particularly radiation 
patterns. Inthe past, obtaining these radiation 
patterns has involved measurement in open 
space, across the region satisfying the so 
called far-field condition. 

This led to problems including weather 
effects, multi-path, antenna distortions and 
even security. Because of this situation, there 
has been a lot of demand for indoor antenna 
testing systems. These are of far-field and 
near-field type. 

The idea of developing indoor antenna 
testing ranges has been pursued for some 
time at the University of Queensland, with 
two products: a far-field range developed in 
the Department a few years ago and the 
near-field range currently being constructed. 

The university's existing far-field 
anechoic chamber has the ability to acquire 
far-field radiation patterns for antennas 
operating in the frequency range 500 MHz 
to 18 GHz. 


High hopping rates assure maximum 
anti-jam performance, while increased 
data rates reduce transmission times for 
data-intensive applications like video 
imagery. 

The radio also features an improved 
communications range capability, even 
under poor channel conditions. When 
coupled with the internal 10 W transmitter 
or vehicular model 50 W transmitter, the 
VHF radio’s robust data and digital voice 
waveforms extend communications 
ranges. 
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The facility is less useful for an antenna 
with high gain, for example antennas re- 
quired for reception of direct broadcast 
satellite TV programs. The restriction is 
overcome with near-field range testing, which 
can measure radiation characteristics of an 
antenna in the near-field zone, and by using 
the near-tield to far-field transform applied 
to the measured data. 

Among the first high performance tests 
will be those conducted on a flat-profile 
antenna invented within the research 
group. The antenna is cheap, robust, 
easy to mass manufacture, and matches 
the performance of large dish antennas. 

The flat direct broadcast satellite (DBS) 
antennas was co-invented by Dr 
Bialkowski and PhD student Paul Davis 
who believe that it is capable of replacing 
larger dish antennas like those currently 
in use for Galaxy TV, US, and European 
Pay TV. 

The antenna is also multipurpose. Re- 
cently the research group has been investi- 
gating many other potential commercial 
mobile satellite applications such as fitting 
systems to commercial aircraft for live, inflight 
pay TV systems, as well as investigating its 
usefulness in military applications. 

The testing facility will also be used to 
examine the effects of the human body 
on performance of handheld mobile 
phones. The work by PhD student Mark 
Rydstrom looks at radiation absorbed by 
the body. It targets the development of 
new, multiple antenna systems to 
overcome fading effects due to the 
physical human presence. 
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Higha appr roval fo Wireless 


Despite comments from some 
exhibitors that the adoption of the 
GRN in NSW saw a drop in attendees 
from government departments, the 
inaugral Wireless Comms exhibition 
was seen as a success by those who 
took part. 


The event ran alongside APPTEC ithe 
Asia Pacific Police Technology 
Exhibition and Conference), and was 
held at the syeney piodelouids in 

June. 


Attendees (both délesates. to the 
different conference streams. and day 
visitors to the expo) were able to see 
a display of the latest equipment 


_incorporating professional — radio. 


communications technology, as \ well 
as the latest in security products, : 
weaponry, and associated technology 
for police and other essential services. 
More than 1150 people attended the 
two-day event with exhibitors pleased 
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Wavetek has introduced a family of 
oscilloscope calibration workstations 
based around its 9500 calibrator. 

The workstations are available in 
400 MHz, 600 MHzand 1.1 GHz band- 
width versions with full upgradability 
from one to another. 

They also come with the latest ver- 
sion of Wavetek’s PC-based automated 
calibration software, including a li- 
brary of fully tested procedures for 
commonly used oscilloscopes. 

In addition to giving users the 
unique ability to upgrade their scope 


cal system as their bandwidth 
requirement increases, all three 
versions of the workstation can be 
upgraded from single-channel + trigger 
to five-channel versions. 

All workstations are capable of fully 
automating the calibration of ana- 
logue and digital-storage oscillo- 
scopes. 

All three version of the workstation 
use Wavetek's Active Head Technology 
which delivers high accuracy calibra- 
tion waveforms directly to the oscillo- 
scope’s BNC input connectors, elimi- 
nating the waveform distortion and 
amplitude errors that are introduced 
by long interconnecting cables. 

All versions are fully compatible 
with both the 9520 (150 ps risetime 
edge) and 9510 (500 ps risetime edge) 
Active Heads. 

In addition to delivering fast edges 
for pulse response bandwidth testing, 
the Active Heads also deliver all the 
other waveforms required to calibrate 
oscilloscopes — levelled sine waves 


for 3 dB bandwidth verification, 
precision DC levels and square waves 
for vertical gain calibration and timing 
markers for timebase calibration. 

Active Heads bought for a 400 MHz 
9500 workstation will continue to op- 
erate at full specification when it is 
upgraded to 600 MHz or 1.1 GHz. 

The PC-based calibration software 
shipped with every Model 9500 
workstation allows scope calibration 
to be fully automated, reducing the 
time taken to calibrate high 
performance multichannel 
oscilloscopes from several hours to 
less than 10 minutes. 

This software not only runs cali- 
bration procedures, it also allows the 
user to archive calibration results, 
generate ISO 9000 compliant 
calibration certificates and reports, 
and write new procedures. 


Scientific Devices Australia Pty Ltd 
PO Box 163 

Oakleigh 3166 
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EXPRESS ENQUIRY SERVICE 


YOU MUST BE A REGISTERED AUSTRALIAN READER TO USE THIS SERVICE 
(Look for R under your reader number on the address panel) 


DIAL 190 226 2024 


(calls are charged at $1.00 per minute, higher rates from mobile and public telephones) 


KEY IN YOUR READER NUMBER 


(6 digit number on your wrapper) 


KEY IN MAGAZINE ISSUE NUMBER 


08 for this issue 


KEY IN ARTICLE FEEDBACK NUMBERs 


(Leaving out alpha - 3 digits each) 


| HANG UP PHONE 


YOUR ENQUIRIES WILL BE FAXED TO THE APPROPRIATE SUPPLIERS 
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Surface Transport 
Emergency Services 
Military/Defence 
Aviation 
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Manufacturing 
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R&D 

Law Enforcement 
Government 
Consultancy 
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Repairs & Maintenance 
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Important 


If you wish to obtain further information on any 
of the products described in the editorial items 
or advertisements found in What's New, use 
the number found at the base of the item and 
simply fill in one or more of the information 
feedback cards and post it to us. If you have 
not received a reply to your enquiry in 
reasonable time, please let us know. 


Enquiries can be processed from registered 
readers only. To register fill in both sections of 
the feedback card. You need register once 
only.If eligible for registration, your enquiries 
will be serviced immediately. Even if you have 
no enquiries this time, please register. This 
will ensure you continue to receive What's 
New. 


Use your Fax 


For faster, more efficient feedback service 
please include your fax number on the 
feedback cards. 


WNIRC 


Please quote item number and number of service required. 
Services Available: 

1. Have representative phone me. 

2. Literature and prices required. 

3. Literature required. 
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Antenna Manual 
Micro Pulse has released an antenna 
specification manual that covers their 
entire product range. 

The manual contains accurate elec- 
trical performance and mechanical 
mounting specification, product by 


GPS Test Set 


The IFR GPS-101 global positioning 
simulator provides accurate and re- 
peatable testing of GPS receivers by 
simulating a GPS satellite and gener- 


product for all possible GPS applica- 
tions. 


GPSat Systems Australia Pty Ltd 
83a Main Street, Greensborough 3088 
Information Feedback Number Q369 


ating a specific satellite vehicle (SV) 
and navigation (NAV) data pattern. 

The simulator verifies the opera- 
tional integrity of both installed GPS 
receivers with remote antennas and 
integrated GPS receiver/antenna 
(handheld) units. 

The GPS-101 RF level control is 
adjustable from -85 dBm to -145dBm 
in 1 dBsteps to test receiver sensitivity 
while the Doppler control allows the 
operator to select a positive or negative 
carrier frequency shift to simulate the 
receiver being in a moving vehicle. 

The unit can be used to verify the 
operational integrity of GPS systems 
installed in road, rail, ocean and air- 
borne transport and military applica- 
tions. 


Vicom Australia 

PO Box 366 

South Melbourne 3205 
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ROJONE PTY. LIMITED 
GPS 2000 ANTENNA 


Australian designed and manufactured 
High reliability Microstrip design 


New Product Aug '97 - Marine Sealed, Active, 


Release Due 


All Australian Made 


Frequency 1575 MHz 


Bandwidth 20 MHz 


Vehicle Tracking 

mobiTAG was developed to be flexible. It 
can be configured in a variety of ways, 
giving a solution tailored to the user's 
needs. It comes with Sigtec’s mapping 
software but can also be integrated with 
existing software and temperature 
systems. 

There is an extensive range of features 
including mapping, tracking, logging, 
status polling, display of closest vehicle, 
display all vehicles within a certain radius 
and remote vehicle enable and disable. 

GPS is mobiTAG’s backbone, so to 
guarantee the most sophisticated tech- 
nology possible Sigtec developed its own. 
It comes with two options to further 
enhance accuracy even in the most 
difficult urban environments. 

Differential correction techniques allow 
vehicles to be pinpointed more precisely 
than with traditional GPS while dead 
reckoning provides continuous tracking 
where satellite signals may be blocked. 

mobiTAG operates on most radio 
networks, including trunking and is 
suitable for either shared or dedicated 
land mobile channels. 


Signalling Technology Pty Ltd 

PO Box 304 

Seaford 3198 
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Boresight Gain 7.7 dBi 

Active version, LNA < 1.2dB NF, 32-35dB Gain 
Low profile - Height 16mm incl. Magnetic mount 
Diam 114mm with a variety of mounting options 


Cavity Filtered GPS Antenna 


Sept '97 - Miniature GPS Antenna (Size 66mm Square) 
Nov '97 - OEM GPS (Integrated Receiver & Antenna System) 
Nov '97 - GPS LNA - Low Noise, HIGH Gain, LOW Power 


Stan dard Frequencies 500-1000MHz, 800 to 2000 MHz, 1.5GHz, 2.4GHz & 2 to 3GHz 
Antennas, Amplifiers, Filters, Diplexers, Couplers, Power Dividers, Hybrids, DC 


Product 


All Australian Made 


Feeds & Blocks, Fixed Frequency Oscillators, Up-Converters. & Antenna 
Switching Systems 


Cable Assemblers - DC to 18GHz Custom manufactured to order 


PH - Sydney 9829 1555 * Melbourne 9725 2172 © Adelaide 8281 3300 © Brisbane 3285 5777 @ Perth 9249 6300 
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“12 our knowledge, it is the largest and 
most sophisticated mobile data and 
GPS system anywhere in the world”, says 
John Barber, Managing Director of Sigtec. 

His company has just installed an au- 
tomatic despatch and vehicle location 
system for 3300 cabs in the Taxis 
Combined Services Sydney fleet. This, 
he claims, puts 80% of all Sydney’s taxis 
under one operating system. 

Called the T8000, it is a vast and 
complex installation by any standards, 
says John. 

Highly integrated hardware, software 
and firmware manage almost every aspect 
of the taxi business. The job booking and 
despatch are fully automated, for example, 
and every vehicle can be tracked to within 
20 m. 

Virtually any statistic the operators 
need can be provided allowing the best 
possible service for the public. 

Each car has been fitted with a 
compact, highly intelligent computer and 
terminal (mobile data terminal (MDT)). 
This takes care of the data exchange 
between the vehicles and base. 

For example, drivers use the MDTs to 
receive detailed job instructions and to 
view taxi queues around the city. 

The MDT is also the vehicle’s brains 
and is highly programmable and flexible 
with multiple ports for future expansion. 

Onboard cameras, printers and what- 
ever else can be added. 

Perhaps the most exciting aspect of 
the T8000 is the automatic vehicle 
location technology (AVL). 

Each car has been fitted with a specifi- 
cally designed GPS receiver so location 
can be calculated by taking bearings 
from overhead satellites. These positions 
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are radioed back to the operations centre 
where the vehicles are mapped. 

“Most people don’t realise how difficult 
it is to come up with fully functioning and 
accurate GPS-based AVL” says Sigtec’s 
technical director, Rob Leversha. 

“They think it’s just a matter of putting 
one of those off-the-shelf, handheld re- 
ceivers in each car and, bingo, you'll 
know where you are anywhere in the 
world to within five metres. 

“Getting accurate location information 
in a moving vehicle in a built-up urban 
environment is extraordinarily difficult.” 

For a start, to function at all, the GPS 
must be able to receive the satellite signals 
and these are often blocked when driving 
around built-up areas with tall buildings 
and overhanging trees. 

Hilly terrains add further difficulties 
and signal reflections off buildings can 
easily confuse a GPS receiver. 

“None of the existing products 
on the market would do the trick” 
says Rob, “So we had to design, 
develop and manufacture 
our own GPS technology 


and we’re the only company in Australia 
to do so.” 

During times when the satellite signals 
are unavailable, Sigtec’s AVL technology 
switches to dead reckoning (inertial navi- 
gation) for position calculation. Odometer 
readings are taken from the car and there 
is an inbuilt gyroscope-based system for 
working out direction of travel. 

When the satellites come back into 
view, the AVL switches back to GPS. 

“Our technology includes ways to sift 
out reflected signals from the genuine 
article, to compensation for hilly terrain”, 
he says. 

To produce still better results, the 
company developed and patented a 
technique for extracting greater accuracy 
from the raw signal data. 

Dubbed adaptive block shift, it is a 

form of differential correction. 
Some of the accuracy 
enhancement is 
done in 


the receiver itself and further processing 
is carried out at base control. 

When the project was started, the aim 
was to be able to locate the taxis anywhere 
in the city to within 20 m with a 95% 
confidence level. The reality is that it can 
pinpoint to five metres most of the time. 

Automatic vehicle location means jobs 
can be automatically despatched to the 
cab nearest the customer. At this stage 
TCS has decided to switch off this option 
and use the more flexible method of jobs 
automatically being assigned to queues. 
The drivers simply elect which queue 
they join. 

“At this stage the main concern in 
Sydney is driver safety. 

“AVL allows the vehicles to be found 
extremely quickly in an emergency.” 

Fully automatic GPS-based despatch 
is being used in Sigtec taxi systems in 
other parts of the world. 

The operations centre’s central com- 
puters run automatic vehicle booking, 
despatch and location software and 
provide a multitude of management 
reports on demand. 

“It means the system and service per- 
formance can be constantly measured 
ensuring the world’s highest grade of 
service” says John. 


In essence, the system is a network of 
mobile computers connected via the radio 
spectrum rather than cables. 

However, the comparison with an 
office local area network ends there 
because the mobility of the system adds 
tremendous design difficulties. 

The network must operate over the 
vast area of a typical city where the radio 
channels are very narrow and the 
permitted transmission power low, so the 
system is continually operating in the 
radio fringe. 

“We developed our own high perform- 
ance data modulation method to solve 
these problems — EPIK” says Rob. 
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The despatching is done over 44 radio 
channels which means sophisticated data 
management is required to optimise 
throughput. 

“Again we had to come up with our 
own solution — SDLS — a new over-the- 
air data transfer protocol.” 

The system can be thought of as the 
integration of several distinct layers. At 
the top level is the computer interface 
with the telephone booking staff at the 
operations centre. 

It is a Windows-based interface which 
has to be extremely user friendly because, 
while the staff are well versed in taxi 
operations, many are not very familiar 
with computers. 

The layer underneath this is a Novell 
network. Under that is the voice-over- 
radio network which in turn sits on top of 
the data-transfer-over-radio network. 

This is the one for which the SDLS 
protocol was developed. This data 
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network also has to communicate with an 
EFTPOS radio layer which is currently 
being installed. 

Sitting under all of this is the level 
which handles the GPS-based automatic 
vehicle location and the in-vehicle 
proprietary microprocessor layer. 


Commercial sensitivity 
There was an added complication for this 
despatch and tracking system. The 3300 
cabs connected to it belong to six inde- 
pendent taxi companies. 

“Accommodating fierce competitors 
on the one system creates all sorts of 
challenges” says Rob. 

“Again we came up with a unique 
solution — the bureau system.” 

It allows each of the companies to 
maintain complete independence and 
identity even though all their work is 
being booked and despatched by the 
same staff in the one operations centre. 

Customers ring in on their local taxi 
company’s numbers, the booking opera- 
tors answer the call in that company’s 
name and the jobs are despatched to 
them. It is the only genuine bureau system 
in the world. 


Export potential 
The next step is to install the T8000 in 
taxis around the world. 

“At the moment we're well into nego- 
tiations with companies in many parts of 
the world. They’re extremely interested 
in this technology and see it as the way of 
the future” says John. 

Already Sigtec has installed the system 
into Singapore’s TIBS taxis and it is 
currently going into Dazhong taxis in 
China. 


For further information please contact Signalling 
Technology Pty Ltd, PO Box 304, Seaford 3198. 
Information Feedback Number Q009 | 
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GPS 


Handheld Chartplotter 


With 77,000 pixels, Magellan's NAV 
6000 is claimed to offer the sharpest 
picture of any handheld chartplotter. 
The device incorporates C-MAP NT 
seamless cartography and Magellan's 
technology. 

The NAV 6000's four level grey scale, 
backlit display provides a crisp easy- 
to-read picture with five navigation 
screens (two customisable) featuring 
big bold characters. Users can display 
any of 500 user defined waypoints with 
eight-character names and messages 
to 20 characters long; any of 25 revers- 
ible routes with up to 30 legs each; 
position readouts in latitude/longitude, 
LORAN TDs, UTM, OSGB, or Finnish/ 
Irish /Swedish/Swiss grid co-ordinates; 
and standard GPS information such as 


Handheld for bush 


GME Electrophone has introduced 
the Garmin GPS 12XL — a 12- 
parallel channel receiver designed 
especially for fishermen and walkers 
who navigate with GPS in the most 
challenging environments. 

The unit uses the PhaseTracl2 
engine to gather data for quick and 
reliable first-time initialisation. Its 
increased sensitivity to weak 
satellite signals and oversampling 
of stronger, existing signals also 
gives users more precise position 
information, faster. 

The GPS 12XL will also maintain 
satellite lock under the most difficult 
conditions, including dense tree 
canopy and urban obstructions. 

The unit allows for simple one- 
hand operation and can be comple- 
mented with an external antenna. 
Additionally, an internal lithium 
battery backup keeps data safe when 
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distance to go, bearing, course over 
ground, time to go, speed over ground, 
X-track error and velocity made good. 

The unit features an easy-to-use 
operating system, simple menus, on- 
screen instructions, and four 
QuickSwitch softkeys. The two-speed, 
eight-way cursor key makes full use of 
the new C-MAP NT seamless format to 
provide fast chart panning, while a 
pushbutton zoom control brings map 
resolution down to 0.01 nautical miles. 

Sea chart cartridges are inserted into 
and spring-ejected from the unit's wa- 
terproof cartridge slot. 

Using PC communications software, 
waypoints or routes stored in the memory 
can be downloaded to a computer for 
storage, editing and retrieval. When 
planning a fishing trip or long cruise, the 
user can quickly upload waypoints, 
routes and other data as needed. 

The NAV 6000 features a nearest 
and fastest waypoint search function. 
The unit can instantly calculate the 
bearing and distance between points 
on the map to quickly find a port ina 
storm. For greater safety and peace of 
mind, it also supports external an- 
tenna alarms for anchoring, X-track 
errors and arrival at destination. 

The unit is also differential-ready. 
When connected to Magellan's DBR 
(differential beacon receiver) it provides 
5-10 m accuracy using differential sig- 
nal corrections broadcast by a number 
of service providers. For use with 
autopilots, radars and other marine 
electronics, the NAV 6000 outputs a 
NEMA 0183 message. 


Magellan GPS Systems Australia 
PO Box 262 

Mt Hawthorn 6915 
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the unit is off for long periods. Other 
features include: 500 user waypoints 
with alphanumeric name and user 
comment; 20 reversible routes of up 
to 30 waypoints each; Tracback 
navigation automatically turns the 
track log into a route home — 
without marking waypoints; nine 
proximity waypoints with internal 
beeper alarm alerts user to steer 
clear of dangerous areas; over 1000 
track log points, position averaging, 
emergency erase and cloning 
capabilities; user-defined map 
datum and UTM grid format for 
advanced orienteering; and up to 12 
hours of battery life on four AA 
batteries. 


Standard Communications Pty Ltd 
PO Box 296 

Gladesville 2111 
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GSM Test Instrument 


Now available from Marconi Instru- 
ments is the 2967, a digital and ana- 
logue radio test set that combines 
both test capabilities in a single case. 

Based on ESTI specifications, the 
2967 supports the GSM 900 MHz, 
DCS 1800 MHz and PCS 1900 MHz 
spectrum allocations. In addition, it 
supports the international analogue 
private mobile radio (PMR), cellular 
standards (TACS, AMPS and NMT) 
and the main worldwide trunking 
format, MPT 1327. 

The 2967 performs all the essential 
GSM, DCS (GSM) and AMPS meas- 
urements required in service, 
production, sub-assembly and 
assembly test environments. 

Unlike 'GSM only’ testers, the 2967 
contains as standard RF instruments, 
including a spectrum analyser, a CW 
frequency counter, audio sources, an 
audio analyser and a digital multimeter, 
invaluable for radio alignment and fault 
diagnosis on both digital and analogue 
radios. Performance is uncompromised 
and test speeds are significantly greater 
than previous generation equipment. 

Spectrum analysis over the range 
1.3 GHz to 2.2 GHz as well as 100 kHz 
to 1 GHz allows fast, high resolution 
analysis of signals either applied di- 
rectly or off-air via an antenna con- 
nected to the 2967. This is an essential 
aid to fault repair, supporting IQ modu- 
lator alignment and the testing of a 
terminal's internal local oscillators and 
IF paths. 

For complete versatility the 2967 can 
be used to transmit or receive any 
frequency within the 10 MHz to 1 GHz 
band as well as 1.709-1.991 GHz and 
radios can be tested in test modes without 
signalling and synchronisation. 

Extensive GSM functionality and 
base station emulation allow radios to 
be tested under network conditions 
while system parameters can be modi- 
fied, allowing any network to be emu- 
lated. Facilities include mobile origi- 
nate, base originate, hands off to either 
channel or timeslot, and clear down. 

Advanced GSM measurements for 
fault diagnosis include transmitter 
timing, power, frequency, profile and 
phase are available on both normal 
and shortened (RACH) bursts, receiver 
BER, RBER and RSSI. 

The 2967 user interface facilitates 
complex testing. Built-in test pro- 
grams require no_ specialised 
knowledge while, for complete 
flexibility, customised programs to 
meet specific user requirements can 
be programmed simply using MI 
BASIC and loaded via the standard 
PCMCIA memory card facility. 


Marconi Instruments 

1/38 South Street 

Rydalmere 2116 
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Power Adaptor 

GPSat Systems Australia has released 
its low-cost antenna power adaptor APA- 
100 for use with the range of Micro 
Pulse GPS antennas, specifically 
designed to accommodate a wide vari- 
ety of host vehicle-based applications. 


Micro Pulse Antennas manufactures 


devices for aviation, maritime and trans- 
port applications. In conjunction with 
the APA-100 they are usable with all 
modern handheld and passive GPS 
receivers. 


Typically, each vehicle would have 
the appropriate external antenna per- 


manently installed, coupled with an 
APA-100 and powered by the host vehi- 
cle’s internal power supply as required. 


GPSat Systems Australia Pty Ltd 
83a Main Street 

Greensborough 3088 
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Analysis System 


The Survey Technologies STI-9100 mobile 
radio signal measurement and analysis 
system is an easy-to-use, notebook 
computer-based system that incorpo- 
rates GPS technology to fully automate 
mobile radio system drive test 


measurements, analysis and reporting of 
signal coverage quality. 


Critical for new radio site setup, proof 
of design intent performance, and auditing 
of ongoing performance, the STI-9100 
translates large quantities of radio signal 
measurements into clear concise reports. 

A versatile radio receiver interface 
enables the STI-9100 to interface to any 
application-specific receiver, access 
device or general purpose instrument for 
automated drive test measurements. 

Software drivers are now available for 
general purpose instruments, including: 
Hewlett-Packard 8920A RF communica- 
tions test set; IFR Com-120 communica- 
tions service monitor; Marconi 2945A 
service monitor; ZTechnology R-505 field 
strength meter. 

While in the acquisition mode, the 
system provides real-time, detailed 
graphical display of drive test route, GPS 
constellation status and received signal 
strength of the one or more channels 
being measured. 


In the analysis mode, which can be 
accessed in the field during the drive test, 
the unit provides colour contour plots of 
signal characteristics over selected re- 
gions of the measurement area, graphi- 
cally identifying holes in coverage and 
other radio signal anomalies. 

The system also provides area analy- 
sis displays of signal statistics, together 
with point-by-point analysis displays of 
themeasurementvalues from each meas- 
urement location. 

Also available are the options to provide 
real-time map overlay during signal 
acquisition in the dot plot mode, and 
real-time tile qualification during signal 
acquisition, with tile reports for accept- 
ance testing and qualitative proof of 
performance verification. 
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EXTENDING THE RANGE 

A repeater can be added to extend the 
range of an RF system or to bypass 
large objects and difficult terrain. 
Making full use of Direct Sequence 
Spread Spectrum technology, the 
Hopper provides cost-effective, reliable 
solutions to many business and industry 
problems. 
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SPREAD SPECTRUM MODEMS 
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SCADA APPLICATIONS 
The Hopper DS has proven itself to be extremely 
successful in SCADA applications and is capable 
of utilising up to 255 remote stations. 
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RUGGED CONSTRUCTION 

This durable product can be employed 
anywhere a traditional telephone modem 
can be used and many places where it 
can't. In terms of range, the 
Hopper is capable of 
communicating a distance of 
10 kilometres in a clear 
line-of-sight environment. 
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GPS 


Positioning System 

NovAtel’s dual frequency (L1/L2) real- 
time carrier phase positioning system 
providing 2 cm accuracies within 
minutes from initial acquisition is 
being incorporated into several 
machine control applications in 
Australia. 

The RT-2 technology is similar to 
NovAtel's single frequency (RT-20) (20 
cm) product which employs a “floating” 
ambiguity solution, but further 
extends the performance by using the 
second GPS-L2 frequency. 


Time and Frequency System 


In association with Odetics Telecom, 
Marconi Instruments has released the 
GPSync-ISA product for GPS time and 
frequency system for the ISA bus. 

The GPSync-ISA is a full featured, off- 
the-shelf board designed to fit into a 
standard full-length ISA PC slot. The unit 
provides time and frequency standard 
traceable to UTC/USNO, that can provide 
high precision time and frequency signals 
anywhere in the world. 

The GPSync-ISA is designed for auto- 
matic operation after initial installation 
and setup, which is simplified by the 
Windows 3.1/95 software supplied or 


For baselines under 10 km the 
nominal kinematic accuracy is 2 cm 
after about 1-2 minutes without the 
need for static initialisation. 

The system is based on the 
MiLLennium receivers which employ 
NovAtel’s patented P-Code delayed 
correlation technology. 
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using the standard RS-232 command to 
control and monitor all functions. 
Features include: self-position locat- 
ing GPS receiver; GPS disciplined quartz 
oscillator; time accuracy to 100 nS RMS 
of UTC; frequency accuracy to5x 10710 
MHz frequency output; IRIG-B time code 
output; simultaneous modulated carrier 
and DC shift timecode outputs; two user- 
programmable pulse rate outputs; event 
trigger output; time tag output; 
continuous time-of-day output message. 
Marconi Instruments 
1/38 South Street, Rydalmere 2116 
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12 Channel Receiver 
GME Electrophone has released the 
Garmin GPS 12, 12 channel receiver. 

It uses the PhaseTrac 12 engine to 
gather data for quick and reliable first- 
time initialisation. Its increased sensitiv- 
ity to weak satellite signals and 
oversampling of stronger, existing sig- 
nals also gives users more precise posi- 
tion information faster. 

The unit will also maintain satellite 
lock under the most difficult conditions, 
including dense tree cover. 

The GPS 12 has a military tough 
construction which is waterproof. The 
rocker keypad allows for one-handed 
operation. 

It comes standard with: a moving map 
plotter which displays waypoint names, 
symbols or comments; proximity 
waypoint alarms; average and maximum 
speed data and trip timers; position 
averaging; 500 waypoint capacity with 
20 routes of 30 waypoints each; user- 
definable maps, datums and AMG/UTM 
grids allow customising the data used for 
positioning; and TrackBack turns the 
track log into an instant breadcrumb 
trail to quickly navigate home. 
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VITAL INFORMATION FOR BUSINESS & INDUSTRY 


It costs nothing to keep up to date with the latest 


in product and technology development in Australia 
& New Zealand! What's New magazines are avail- 
able FREE to qualified readers. To receive a sample 
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here is a subtle revolution taking place. 

Quietly, wireless infrastructure is con- 
spiring to overthrow the tried and true 
system of copper wire and land-line 
telephony. 

First, pagers moved into our lives. Ini- 
tially used by doctors, the pager has prolif- 
erated so that even parents now use them 
to keep track of their children. 

Next the cellular phone moved from a 
tool so expensive that only high-powered 
salespeople and important executives could 
afford it, to a device so common it is 
starting to lose its standing as a status 
symbol. 

The wireless revolution is not complete. 
One of the current frontiers is competition 
for local telephone services. A new tech- 
nology, wireless local loop, provides 
telephone service without using a hardwire 
connection to the user. 

This technology is expected to bring 
telephones to third world nations in Asia 
and Africa where wire-line infrastructure 
was never built. It is easy to see that the 


demand for wireless services will increase 
as these services weave their way into the 
fabric of our lives. 

There is acatch to this revolution. Unlike 
wire-based systems where lines can be put 
up until they obliterate the sky, each wire- 
less system requires its own unique slice of 
the limited radio spectrum. For practical 
use, this spectrum is physically limited from 
a few hundred kHz to more than 1000 
MHz. 

To get the most out of its assigned slice 
of the radio spectrum, a wireless system 
must be carefully timed and synchronised. 
This is difficult as the timing required can be 
sub-microsecond precision for base sta- 
tions located across very large geographical 
areas. 

Fortunately there is an elegantly simple 
and cost-effective solution in the form of a 
“GPS clock”. This is a combination of a 
GPS receiver and a high quality, stable 
oscillator. GPS is used to discipline (cali- 
brate) the oscillator to remove small biases 
in the frequency. 


TDOA, =t,- t, 


Figure 1: Two hyperbolas fix user's location. 
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The clock can synchronise both system 
timing and transceiver frequency, and is 
virtually fail-safe. It generates timing signals 
whenever there is power, and never needs 
to be recalibrated. 

Most importantly, the recent emphasis 
on mass-production of GPS technology for 
the automobile navigation market has low- 
ered the price of GPS hardware drastically. 
This allows GPS integration into many 
installations requiring high quality timing 
subsystems. 


Paging: A Simple Example 

Paging provides a good example for un- 
derstanding how timing synchronisation 
is important to the wireless infrastructure. 
Most of us have sent or received a page 
at some point in our lives. It is a simple 
procedure. 

You call up the paging service and are 
prompted to enter a telephone number 
and then hang up. The page is sent and, 
with any luck, the “pagee” returns the call. 
Behind the scenes, every tower in the 
system is sending that same page simulta- 
neously. 

The logic is that the paging signal will 
reach the receiver wherever it may be in 
the service area, even if the receiver is 
deep within a building. It is likely when 
you receive your page it will reach you 
from two or even three different towers. 

If the signals were not synchronised, 
the page might be received and announced 
two or three times. 

The precision required by a paging 
tower is only about a microsecond, easily 
provided by GPS. A typical installation 
on a paging transmitter tower uses a 
“smart antenna”, a GPS receiver and 
antenna in a single weather-tight unit. 
Paging infrastructure providers prefer 
smart antennas because they are easy to 
install and perform reliably in the hostile 
radio frequency environment of the paging 
tower. 
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The paging towers are able to synchro- 
nise from the pulse per second (PPS) signal 
which is a standard output of many GPS 
receivers. It may seem the GPS +600 
nanosecond (nsec) accuracy is overqualified 
for this application, but there is no other 
way to provide fail-safe timing as cost- 
effectively. 


CDMA Mobile Telephones: A 
Challenging Application 

The cell phone revolution started with a 
technology called advanced mobile phone 
system or AMPS. Most of the phones and 
cell sites in the US are still based on this 
analogue technology. The weakness of 
AMPS is that it can support only a limited 
number of users. 

To support more users, cell phone pro- 
viders must move to a digital system. There 
are two principal types of digital systems, 
time division multiple access (TDMA) and 
code division multiple access (CDMA). 

TDMA shares its allocated slice of the 
frequency spectrum among a number of 
users and gives each access based on a 
unique time slot. 

CDMA shares the frequency slice based 
on spread spectrum technology, in which 
all users broadcast and transmit simultane- 
ously. Each user’s transmission is “spread” 
digitally across the allowable frequency 
band with a unique code that distinguishes 
it from other users’ transmissions at the 
same frequency. 

The codes are used to separate users’ 
transmissions at the base station. CDMA 
offers the better sound quality and allows 
the most number of users on the system. 

CDMA is a challenge to implement. The 
spread spectrum signal requires sophisti- 
cated broadcast power management and 
“soft hands-offs” between base stations. 
This requires that the base stations be 
precisely timed. 

With the upcoming CDMA wireless te- 
lephony systems, each transmitter must be 
maintaining its frequency to within one 
part in 10!°— no more than 7 microsec- 
onds in a day. This requirement, known as 
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Figure 3: First-Generation GPS Clock. 


“holdover”, assures the high reliability of 
the telephone system. 

Should anything happen to an antenna 
or cable, the phone companies want every 
chance for the system to continue working 
until a service crew can reach it. 

Early CDMA systems used atomic fre- 
quency standards to maintain this accuracy. 
The current generation uses a GPS clock. 

Interestingly, neither of the GPS clock’s 
two components, a GPS receiver and a 
high quality crystal oscillator, can meet the 
demanding specification alone. The long- 
term stability of GPS complements the 
short-term accuracy of the crystal oscillator 
to complete the task. 


Enhanced 911 Location 

One sign (or symptom) of the success of the 
wireless revolution is that there are a large 
number of emergency calls coming in from 
cell phones. 

In the US, motorists are calling 911 to 
report drunk drivers, accidents, and car 
fires. Unfortunately, when a 911 distress 
call is placed from a cell phone, the 
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Figure 2: GPS Timing Accuracy. 
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despatcher has no access to the caller's 
location. 

The locations of landline phones are 
stored in a sophisticated 911 database 
and used to direct the rescuer to the 
scene, but there is currently no 
comparable method of locating a mobile 
phone. Consequently, the despatcher 
must rely on information from the cell 
phone user, who often cannot give a 
location accurately, which in turn delays 
the resolution of the crisis. 

In response to this problem the US 
Congress has mandated an enhanced 
911 or E911 system that is able to locate 
callers within 125 m be implemented 
within the next few years. There are 
several ways of doing this, one of the 
suggestions being to include GPS receivers 
in all mobile phones. 

The leading candidate, however is to 
locate the caller’s handset directly with 
the cell towers, using a method called 
time difference of arrival (TDOA). 


TDOA works by measuring the differ- 
ence in arrival time of the signal between 
two cell sites. This is also known as 
“hyperbolic navigation”, and is the basis 
for many radio-navigation systems, 
including GPS and LORAN. 

The technique is simple: a call trans- 
mitted from a cell phone arrives at two 
separate cell sites, but the closer site 
receives the signal a bit earlier. The 
difference in signal arrival time is 
converted to difference in distance using 
the speed of light. 

The knowledge that the caller is 1200 
m closer to one cell site than the other cell 
site places his position on a hyperbolic 
curve on the ground. 

Adding a third cell site, and another 
hyperbolic curve, pinpoints the caller’s 
position at the intersection of the two 
curves (Figure 1). 

The two cell sites must be time-syn- 
chronised very accurately and reliably for 
this technique to work. At the speed of 
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light, each nsec of error in timing translates 
into a foot or more of error in position. As 
inter-tower synchronisation degrades, the 
TDOA measurements grow inaccurate, 
the hyperbolas become “fuzzy”, and the 
position error increases proportionately. 

A GPS clock at each cell tower easily 
synchronises the cell towers to within 
100 nsec — 100 foot TDOA accuracy — 
or better. 


The GPS Clock 


Most users think of GPS as a means of 
determining position, but the constellation 
of 24 satellites is also an excellent time 
keeper. Each satellite contains two rubid- 
ium and two caesium atomic clocks. These 
are monitored against atomic clocks on the 
ground, and the whole system is continu- 
ously calibrated against the worldwide time 
standard, Universal Co-ordinated Time 
(UTC). 

Radio navigation signals such as GPS 
are naturally constructed as a time signal, 
so it is fairly straightforward to use GPS as 
our “atomic clock in the sky”. 

The signal from each satellite is very 
accurate. The precision of measurement is 
better than a nsec. Atmospheric modelling 
errors can account for 50 nsec of error. By 
far the largest source of error is selective 
availability (SA). The US Department of 
Defence intentionally degrades GPS accu- 
racy by forcing the GPS signal clock to drift 
slowly in frequency. 

With SA, each satellite’s signal experi- 
ences a timing error of about 100 nsec and 
a frequency error of about one part in 108. 

Without SA, the timing errors would be 
at best about 10 nsec and the frequency 
error almost one part in 10°. 

A multichannel GPS receiver can aver- 
age the SA errors over seven or eight 
satellites if clear view of the sky is available, 
reducing the effect of SA but almost a 
factor of three (Figure 2). 

The above accuracy meets the micro- 
second timing requirements of the paging 
industry, using a standard GPS receiver 
with a PPS output. The CDMA “holdover” 
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Figure 5: Third-Generation GPS Clock. 


requirement, on the other hand, is a 
much more difficult accuracy 
specification. It requires not only a high 
degree of timing accuracy, but also a very 
accurate frequency calibration that 
minimises oscillator drift over extended 
periods of GPS outage. 

The first generation of GPS clocks 
used expensive rubidium oscillators to 
accomplish this “holdover” specification. 
Cost-competitive rubidium oscillators sell 
for around US$3000 and require regular 
maintenance and replacement. 

Since CDMA is battling both TDMA 
and AMPS for market share, every part 
that goes into a CDMA base station must 
be as cost competitive as possible. 

With SA, the GPS signal is a poor 
direct provider of frequency. Even without 
SA, GPS by itself is not stable enough to 
provide the reference frequency for 
CDMA. Atomic oscillators, and even many 
quartz oscillators, provide a more stable 
frequency in the short term than GPS. 

However, all oscillators drift, some 
more slowly than others. Eventually even 
a sophisticated caesium oscillator will 


> 10 MHz 


drift away from UTC. Conversely, GPS is 
kept ona short leash and, while it wanders 
back and forth in the short term, it always 
is calibrated to within a few hundred 
nanoseconds of UTC. 

The GPS clock exploits the long-term 
stability inherent in GPS and combines it 
with the good short term stability of a 
quality quartz (XO) or rubidium (Rb) oscil- 
lator. As mentioned before, these 
oscillators will have a very high quality 
signal over a short time, but will tend to 
wander over longer periods of time. 

The wander can be kept in check by 
gently steering the oscillator with GPS (Fig- 
ure 3). The average frequency of the oscilla- 
tor over a certain time interval can be 
measured by the GPS. The accuracy of this 
measurement is equal to the GPS timing 
accuracy (SA, 100 nsec) divided by the time 
interval. Over periods of a few minutes, this 
measurement is so inaccurate that it cannot 
calibrate the oscillator accurately. 

Over longer averaging times of perhaps 
1000 seconds, calibration accuracy ap- 
proaches one part in 10!° (100 nsec/ 
1000 s). For the calibration to be accurate, 
the oscillator must be stable, ie the 
frequency offset must be relatively 
constant over the measurement interval. 

With the GPS receiver keeping long- 
term wander in check, a relatively inex- 
pensive ovenised oscillator (OCXO) 
achieves a high level of both short-term 
and long-term stability. Recently quartz 
oscillator manufacturers have responded 
to the challenge of the CDMA holdover 
requirement by developing ultra-stable 
double-oven OCXO technology. 

This oscillator, once it is disciplined by 
GPS, is able to maintain its frequency for 
a long time even during a GPS outage. 

It sells for a fraction of the price of a 
rubidium oscillator, has a much wider 
temperature range, and a significantly 
longer service life. 

This lower-cost oscillator created a 
second generation of simpler, less 
expensive GPS clocks. Bringing down 


Figure 4: Second-Generation GPS Clock. the cost and improving the reliability is > 
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GPS 
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essential to the success of CDMA systems 
in the market. 

Without an economical way to synchro- 
nise towers across the country and the 
world, CDMA would have remained just an 
experimental technology. 

Like the first generation GPS clock, 
the second generation clock uses an au- 
tonomous GPS receiver that outputs a 
PPS signal. This PPS is compared with a 
PPS derived from the output of the OCXO 
and the difference from the phase 
comparator is used by a microprocessor 
to steer the OCXO (Figure 4). This is a 
competent design, but there is a better 
way to build this mouse trap. 

The third generation of GPS clocks 
continues the cost reduction profile. In 
the third generation design shown in 
Figure 5, the OCXO and GPS receiver 
are now tightly integrated onto a single 
printed circuit board. 

The 10 MHz frequency from the 
double-oven quartz oscillator is used 
directly as the timing source for the GPS’ 
digital signal processor and RF front end 
chip. Moreover, a single microprocessor 


runs both the GPS receiver and the clock 
steering functions. 

In the first and second generation 
designs, the precision of the PPS output 
signal (40 to 100 nsec) put limits on the 
GPS clock accuracy. 

In third generation designs, the oscil- 
lator is directly compared to the GPS 
signal without using the PPS, allowing 
accuracy to approach theoretical limits. 

The third generation GPS clock is also 
ideal for E911 positioning. There is no 
holdover requirement as in the CDMA 
application, so a less expensive single- 
oven oscillator can be used. System 
reliability is very important, however. 
The key benefit of the third generation 
GPS clock is the high reliability design 
made possible by its high degree of 
integration. 


In Sync with the Future 

Twenty years ago, had one suggested that 
position accurate to a few meters would be 
delivered gratis via satellite to mass-pro- 
duced credit-card-sized radios, it would 


Garmin GPS II Plus 


GME Electrophone has released the 
Garmin GPS II Plus handheld GPS 
that features a 12 channel receiver 
for quick satellite acquisition and 
enhanced reception in the toughest 
terrain. 

Unique to the GPS II Plus is the 
two-way screen display for vertical 
or horizontal orientation, which 
makes the unit suitable for boat/ 
vehicle, or even bicycle applications. 

With an external antenna for even 
greater performance capabilities, the 
GPS II Plus includes these features: 
dedicated zoom key: waypoint 
symbols and a 500 waypoint holding 


capacity; diagonal panning; 20 
reversible routes of up to 30 
waypoints each; autostart/stop trip 
timer, plus average and maximum 
speed recordings; Tracback allow- 
ing user to quickly navigate track 
back home without manually storing 
waypoints; user-defined map datum 
and UTM grid format for advanced 
orienteering. 

The unit has 22 hours of tracking 
on four AA batteries. 
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Re-Radiating Kits 
WR’'s dual system re-radiating kits, 
complement its range of GPS/ 
GLONASS signal accessories of line 
amplifiers, splitters, mixers, and re- 
radiating equipment. 

The re-radiating hardware allows 
live GPS/GLONASS signals to be 
distributed to many receivers within 
an enclosed environment without 


the need for direct cable connection, 
for example, either a room or 
production area within a building. 
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have been called a believable dream. 

But unlike most believable dreams, 
this one has come true. Just like the 
personal pocket-size radiotelephone. 

Although these consumer items are 
beguilingly simple, behind them lies a 
wireless revolution that is voraciously 
demanding more. More from its limited 
slice of the frequency spectrum: more 
reliability, more clarity, more capacity, 
more coverage, more features. 

Time and frequency synchronisation 
enable technologies such as digital CDMA 
telephony, Enhanced 911 location, and 
efficient radio-paging to turn these de- 
mands into economical realities. 

And the GPS clock, the child of that 
credit-card position radio, is keeping time. 


Reprinted from ‘GPS Solutions’ 
magazine, with adaptations. 


For further information please contact Trimble 
Navigation Australia Pty Ltd, PO Box 769, 
Springhill 4004. 
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GPSCard Enclosures 


GPSat Systems has released the 
uNAV-3000 range of enclosures for 
NovAtel Inc’s single and dual 
frequency OEM receivers. The sealed 
cast aluminium housings are 
specifically designed for deployment 
in either hostile industrial or 
agricultural machinery applications. 

About 40% of the internal volume 
is consumed by the GPS receiver 
and power conditioning PCBs. Thus 
60% of total volume is available for 
mounting other OEM equipment, 
such as telemetry modems, PC-104 
computers, PLCs, etc. 

In addition to space, surplus 
power supply capacity is also 
available for supporting user 
equipment. 

The design accommodates a broad 
range of DC inputs while the tri- 
level DC output offers up to 20 W for 
any additional OEM electronics. 
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Truetime XL-DC GPS Synchronised Time & Frequency Receiver 


The Model XL-DC is an economical rack mount GPS receiver designed to provide ultra-precise time. When tracking satellites with 
Selective Availability (SA) implemented, this compact receiver will provide timing outputs to within 150 nanoseconds of UTC/USNO and 
frequency outputs accurate to <Ix10"'*. Unsurpassed performance and reliability are made possible by a sophisticated algorithm which 
mitigates GPS system anomalies and the effects of SA. The unique design of the XL-DC allows this instrument to be custom configured 
for your specific requirements. 


...for Telecommunications 


The XL-DC Primary Reference provides state-of the-art Stratum | synchronization for central office, cellular and paging systems. 


; \ d t) @ 
...for Computer Network Timing 
The Network Time Server option for the XL-DC provides precise network time synchronisation to either GPS, IRIG B, ACTS 
or manual setting plus a l pps external clock. 


...for Power Distribution 


Specifically designed for the electrical power industry, the XL-DC with FTM III accurately monitors system frequency and 
associated time error all referenced to GPS. Applications include frequency and time measurement, precise time and frequency 
outputs to SER’s, Fault Locators and Phase Angle Systems. 


i ® @ 
é y 
...for Range Timing 
This version of the Model XL-DC is configured with various options such as Video Time Insertion and Simultaneous Code 


outputs. The Video Time Inserter option allows the user to easily superimpose time of year data on an input composite video signal. 
Up to three independent channels are supported by a single circuit board. 


Visit the Truetime Web Site — www.truetime.com — or contact your local 
Rohde & Schwarz office for precision timing systems for your application. 


ROHDE & SCHWARZ (AUSTRALIA) PTY LTD 
For NSW, QLD, ACT & NT enquiries: (02) 9748 0155 Fax : (02) 9748 1836 For VIC, TAS, SA & WA enquiries: (03) 9699 7922 Fax : (03) 9696 2100 
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No matter what size your 
business, the new Marconi 
2945A radio service monitor is 
the perfect partner. At just 
11.4kg (25lb), TestMate is a 
complete bench of instruments 
in a single lightweight unit. 

The easy-to-use interface has 
been developed from the proven 
Marconi 2955. Many of 
TestMate’s standard features 
are options with other testers, 
including the fastest spectrum 
analyser in its class. 


Features include 

© Oscilloscope expandable to full screen 
© Improved Phase Noise 

@ Increased Power Meter Accuracy 


SYDNEY 
Ph: (02) 9638 0800 


NM i 
ARCOM coc 


Instruments 


Ph: (06) 239 4372 


© Spectrum Analyser Dynamic Range 
increased to 80dB 

© Options, AMPS, PMR, MPT1327 & SSB 
are able to Co-reside 


BRISBANE 
Ph: (07) 3252 3877 


ADELAIDE 
Ph: (08) 202 1850 


email: instsales@marconi.com.au or www.marconi.com.au 
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© CCITT Filter option 

@ EDACS option 

© Optional “Bail Handle” with hard 
front cover. 


Naturally the lightest, fully 
featured radio test set available 
is backed by the best service 
support. For more about 
TestMate contact your local 
Marconi Instruments Office. 


Datacomm test products 
for over 36 years. 


MELBOURNE 
Ph: (03) 9245 3292 


PERTH - Distributor - Control Dynamics 
Ph: (09) 275 9700 


